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By 0. A. JONES, l\I.Se.  
Department of Geology, Vniversity of Queensland. 
SUMMARY. 
This work aims at giving a complete bibliography of p ublished work on 
the tin, tungsten and molybdenum ores of Queensland. Under each p aper, a 
.summary o f  the contents is given, sometillles by means of quotation of important 
passages, some6mes by giving a resume of the paper and sometimes by a 
combination of the two methods. 'rhe geology of the deposit is discus.o;;ed under 
the following headings :-Ores, Associates, Types of Deposits, Age of Deposits, 
Ore Shoots. C' tJ n? nt •n ...,.•a /�� - S • v � r, �nr 
'rhe work was financed by the 0ouneil hr lSeientifie and: I ndwdt·.i<.+l 
&wiiwett'tUI Grant through the Commonwealth C'o un eil  for Scientific and Indust rial 
Research to the University of Queensland. 
ORES. 
Cassiterite, tin oxide Sn02, is the only important ore of tin, Stannite, 
tin, copper and iron sulphide, CuS, FeS, SnS2, being rare in the State. Wolfram, 
iron and manganese tungstate, ( Fe,  Mn ) W04 is by far the most important 
ore of tungsten, though Scheelite, calcium tungstate, CJe.W04, is found at several 
localities and Hubnerite, manganese rich wolfram, at one locality. Molybdenite, 
t11lph ' J� rnolybdenum �. Wulfenite, lead and molybdenum oxide, Pbl\lo04 are not 
uncommon and Ilsemannite, a m ixture of molybdenum oxides, .:\[o02, -!Jl o0, 1 •  
and an unnamed molybdate of iron are found at Bamford. 
AssociATES. 
Besides the usual gangue minerals, quartz and the various acid modifi­
cations of granite, the following minerals are commonly associated with 
Cassiterite in Queensland : Amethyst , Chalcopyrites, C hlorite, Copper carbonates, 
Fluorspar, Galena, Garnet, Hematite, Ilmenite, Limonite, Magnetite, Mispickel, 
Molybdenite, Pyrites, Silver Ores, Sphalerite, Stibnite, T opaz, Tourmaline, 
Wolfram and Zircon, while Aluminite,  Cyanite, Goethite, Penninite, RutilP ,md 
Scheelite are less common as associates ; in addition Corundum, Gold, Monazite, 
Platinum and Ruby occur with it in alluvial deposits. Wolfram and Molybdenit<' 
frequently occur together and often with them also Bismite, Bismuthin�te. 
Bismutite Calcite Cassiterite, Chalcopyrites, Fluorspar, Galena, Hematite , 
Kaolin, Limonite, ' Magnetite, Mispickel, Native Bismuth, . Powellit�, Pyrites, 
Scheeliite, Sphalerite and 'rourmaline ; more rarely �zurite, Hyahte, Il��m­
mannite Molybdite Monazite and Opal are found With them. In addition 
e. Oi.rvandte Chlorit� Garnet Pinite, Pit@s@leHa@, Psilomelane,  Pyrrhotite ,  ' , ' . h l Scorodite Sericite Siderite Stibnite 'ropaz, 'rurgite and Tungshte aYe wen 
recorded �ith \Yolfram and' rarely a'old and BaryteS' with Molybdenite. 
B 
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TYPZS OF ORE DEPOSITS. 
(a )  Tin. The commonest type of tin deposit is a discontinuous lode on 
joint planes as at Herberton and the Sundown mine near Stanthorpe. This type 
Qf deposit has probably always a structural control thmagh this may be difficult 
to discern. It usually occurs in granite, granitic modifications, or metamorphics 
invaded by granite. Rather less commonly the lodes occupy fissures as in some 
cases at W atsonville and Kangaroo Hills. This type of deposit is usually 
found in sedimentary or metamorphic rocks. Pipes-more or less cylindrical 
ore bodies at the junction of two or more fractures ( usually joints) -are much 
less common as ore bodies of cassiterite than of wolfram or molybdenite but 
examples are found in the Stanhills area of the Croydon Gold and Mineral 
Fields and some of the ore bodies on joint planes at Herberton are pipelike 
in form. Ore bodies in which the cassiterite occurs disseminated as a primary 
constituent of the rock have been important at a number of places. Such are 
Lode Hill, China Camp where the margin of the granite modified to greisen, and 
some of the granite itself was sluiced for a large quantity of cassiterite, and 
Boulder West Mine, G urrumbah where a considerable quantity of low grade 
stanniferous greisen was mined and crushed. Cassiterite also occurs in aplitic 
and greisen lodes ( dykes ) along fissures as in the Herberton district. Although 
cassiterite is common in the aplite dykes of this area they are usually too low 
grade to be payable. 
( b) Wolfram. Wolf:ram occurs mainly ·as short shoots of ore at 
intervals along more or less continuous lodes in granite or in granite veined 
through with :mineral beari'ng quartz. · Both these types appear to be connected 
with the joint systems of the granite, for cross joints, both horizontal and 
vertical, frequently contain rich offshoots from the lode, eXJtending however 
usually for only a short distan�e. These veins frequently make into large bodies 
of ore but usually pinch out again into almost nothing within a short distance. 
Wolfram frequently occurs also in quartz pipes which commonly contain 
molybdenite in addirtion or as their major ore. 
( c )  Molybdenite. By far the most important type of deposit is the 
more or less cylindrical, regular or irregular pipe. Such pipes are also an 
important source of wolfram in some cases and in New South Wales payable 
t.in and gold bearing pipes are known. In size the pipes vary from a few 
inches up to over forty fed in diamete·r and in  som e  cases they have been 
mined to a depth of several hundred feet .. 
In composition the pi pes at Wolfram and Bamford consist of crystalline 
white quartz with vugs wh ich vary from a few inches to a few feet across 
and up to twenty feet or more long. Wolfram and molybdenite occur in variable 
proportions in the quartz. Surrounding the quartz is bluish ' '  quart.z rock ' '  
( replaced country ) o r  silicified greisen, then silicified granite and then nonnal 
��. 
. 
The origin of these pipes has been the subj ect of considerable discussion. 
Cameron (1904, p .  8)  regarded them as probably replacement bodies the form 
of which was controlled by intersecting joints, as did Andrews ( 190S ) .  
But later_- And.rews ( 1905, pp. 13�-151 ; 1907 (a) , pp. 233-237 ; 1907 ( b) pp. 237-25� ) �1scussmg the wolfram, tm and gold bearing pipes of the New 
E?gla?� di�triCt of. New South Wales considered that they were connected with JOint mtersectwns and resulted from the action of heated mineralised 
waters rising. along them, an� r:epl.acing the country rock. But h e  appears also to have f'Onsiderecl that assimilatwn of th e invaded country rock played its 
part for he says ( 1907 ( b )  p. 249 ) " in this way the ' quart�ite ' appears more 
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of a compromise between the advance agents of the rising solutions and the 
country . . . . " lJater, following evidence brought to his notice by J. E C arne, . 
he changed his view eliminating assimilation from the process of formation 
reducing it to replacement, in particular for t he Bismuth, Fielder 's Hill, 
Rockvale and Oakleigh Mines where the ore bodies are tabular to irregular 
in shape, and presumably also for the p ipes. ( See Carne 1911  ( b )  p. 36) . 
These New England pipes differ from the North Queensland pipes only in the 
frequent development of felspar and sericite in the centres of the pipes. 
MacAlister ( 1907, pp. 96, 1 16-117 ) describes the carbonas of the St. Ives 
Consol Mine, Cornwall as pipe like or irregularly shaped bodies of tin ore, 
schorl, chlorite and quartz with other minerals, as no,thing more than 
excepti'onal developments of the features of ordinary lodes an d in all cases 
associated with cracks or joints, and owing their origin to great alteration 
and mineralisation of country rock. But from the description �hese ore bodies 
which occur at the junctions of lodes and cross veins appea:r more akin to the 
" bungs " of the Australian mines than to the pipes, though they may well 
represent a type intermediate b8/t.ween the p ipes and linear lodes and thus give· 
a clue to the origin of the pipes. 
Kynaston and Mellor ( quoted in Carne 1911 ( a) , pp. 30-32 ) have 
described tin bearing pipes in South Africa. 'rhese appear to be definitely 
replacement deposits, for gradual gradations are described in some cases from 
quartz in the centre to unaltered granite on the outside ; in other cases replace­
ment did not proceed so far, the centre of the pipes being essentially red 
felspar and cassiterite. Kynaston and Mellor however conside;r that they have 
no genetic connection with fissuring, though in some cases fissures have affected 
their form. They consider that the pipes were formed while the granite, 
although practically consolidated, was still at a high temperature. Relief of 
pressure consequent on formation of fissures at higher level, may have initiated 
the release from the underlying magma of the metalliferous compounds which 
would then have ascended in a gaseous condition through a practically 
unfissured zone. 
This recalls the theory of formation of the ' ' Ore Chimneys ' '  of the 
Bassik Mine, the Bull Domingo mine, the Anna Lee ore chimney and others· 
in America as discussed by Spurr ( 1923, pp.  858-891 ) . Spurr considers the 
more or less circular ( in cross section)  and tortuous ( vertically ) ore bodies 
were formed following an explosion of gases like that of certain vol c:1noes. 
followed by the welling up of ore magma instead of rock magma. A different 
mode of origin has however been suggested by Locke ( 1906 ) .  Briefly, he 
suggests removal of rock along trunk channels by rising solutions during an 
early stage of their activity, collapse and brecciation of the rock thus left 
unsupported and deposition of ore and gangue minerals in the brecciated mass. 
But these ore chimneys differ in two important respects from the Australian 
pipes ; first the ore bodies are sharply marked off from the country outsidf' 
the ore body and second the ore is full of rounded fragments of the country. 
The ore body 'Of the O.K. Mine at Cripple Creek, Colorado, seems more akin 
to our type of pipe. This ore body, 100 feet across, consists of a central 
chimney of pegmatitic quartz sul'll'ounded by altered and mineralised quartz­
monzonite surrounded again by unaltered quartz monzonite countrv. Butler 
( 1920, p. 517 ) does not mention any fragments of country in the ore. The 
ore bodv occurs in a fissure which is not mineralised outside the chimney, but 
no mention is made of any other fissure or joint intersecting the main :fissure . 
This ore body then appears to be due to ore solutions forcing their way up ::t 
weak zone in the fissure and replacing the country. Spurr comments " th e  
hole was bored by the magma which now fills it ; and this proves anew th r· · 
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power of these magmas to bore up through solid rocks. The jacket of altered 
monzonite around the solid  pipe shows the effect of aqueous solutions, residual 
n pon its solidification . ' '  
Other chimneys discussed by Spurr have ore bodies consisting of a 
network of mineralised fractures in the country rock, in reality " pipe " shaped· 
�tockworks. 
These examples suggest that there are all gradations from the stockwork 
type in which the solutions filled numerous small fractures, through the type 
com mon in Australia in which apparently the ore magma pushed its way up 
intersecting joints, forcing the walls apart and in addition replacing part of 
the country rock, to the agglomerate type in which it was suggested 'that a 
volcanic explosion opene d  a vent which was partly occup ied by fragments 
resulting from the explosion and the ore magma filled the remaining space. 
Ball , however, discussing the pipes of northern Queensland ( 1915, 
:1 919-1920 ) , did not think that injection and replacement would explain all 
the characters of the pipes there. The features difficult of explanation were 
the form of the pipes, the characteristic vugs and the distribution of the 
rnetallic minerals. Ball dis1tinguished two types of vugs-smaller vugs 
C'Ontaining· quartz crystals, large flakes of molybdenite and some kaolin ; these 
he took to mark the sites of former segregations of pegmatite ; the larger vugs 
are rounded elongated spaces up to twenty feet or  more in  length and contain 
' ' quartz rock, ' '  greisen, quartz, much kaolin and various sulphides ( molybdenite, 
bismuthinite, etc. ) some of which do not occur elsewhere i n  the pipes. To 
aecount fo e these features Ball  suggested magmatic stoping and assimilation 
of the granite, producing colloidal silica. At a somewhat later stage gases 
charged \r i t h  sulphides, silica, etc. diffused through the colloid a:nd collected 
in pockets which later became the larger vugs containing the sulphides, etc. 
Surrounding this area of assimilation pneum atolysis and replacement took 
p l a f 'f p eoducing greisen o r  ' ' quartz rock. : '  
This hypothesi s  appears to me unnecessarily complicated, there is no direct 
eYidence of a c :olloidal stage and I fail to see that assimilation of 3, granite 
consisting of quartz, orthoclase, a soda hrne felspar, and some biotite, could 
p roduce collo idal silica. I t  could produce a gelatinous magma rich in silica 
hut i n  t hat case some trace would be expe·cted of the orthoclase, b iotite, etc. of 
1 he ass i tni l ated granite. In my opinion all the features can be accounted 
for on <l theory of igneous 'injection and replacement .  
Spurr ( loc .  cit . ) has argued that certain types of ore bo.dies and veins 
aki u to pegmatites and aplites were formed by the igneous injection of " ore 
magma ' '  in the same way in which dykes are formed by the igneous injection of 
rock magma ,  and that such ore bodies should be  termed ' ' vein dykes. ' '  If we 
a�ce pt. this �uggestion , and Sp�1rr produces much evidence in  its support, the 
s1ze of the p1pes presents no difficulty. The form of  the pipes was determined 
by the intersection of certain joints being the weakest places in a fracture 
s):st�m :vhich on the whole must h ave been very tight. Although Ball 
d1stmgmshed two types of vugs they apperur to grade into one another and I 
seP no difficulty in all the vugs being formed by residual pockets of  fluid in the injected ore magma. The sulphides one would expect to crystallise later 
than the wolfram and they were thus ( except for molybdenit e )  confined to 
the Yugs.  The f�ct t_hat some vugs ?-o not contain sulphides m ay be attributed 
to the latter beu: g m. small quantity, except molybdenite which apparently 
l >egan to crystall ls1, with the wolfram and thus occurs in the " quartz rock " 
and quartz a s  "rell a s  both types of vugs. Surrounding the area of  injection 
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i s  the ' ' quartz rock ' '  or greisen grading into granite and due to replacenwnt 
of the granite country, as agreed by Ball. 
It should however be noted that a colloidal stage during replace ment 
( metasom atism ) has been advocated by I..Jindgren ( 1925 )  and Boydell ( 1926, 
J 927) , as affording a means of egress of the replaced material, which could 
pass through the colloid or the spongy crystalline material ·which it is su ggested 
would be the first p roduct of  crystallisation from the colloid. 
Discussion of this is beyond the scope of the present work but i f  such 
a phase is essential for the replacement of  gTanite by the ' ' quartz rock ' '  of  the 
north Queensland pi_pes it may well have preceded also the formation of the 
centres of the p ipes though I see no necessity for assuming it to account for 
the vugs or the distribution of the metallic sulphides. The following questions 
appear to me pertinent : Why, if there was a colloid phase, is  not some at least 
of the stannic oxide, which is found in places in the pipes, in the form of wood 
tin, and some at least of the quartz in the form of chalcedony ? and why i�'  
there no trace of colloform structures ?  
The mechanism of intrusion is of interest in this connection. Niggl i 
( 1929 ) and Morey ( 1922, 1924 ) have shown that in a system consisting of n 
large quantity o f  a. substance of low volat ibility as quartz and felspar and a 
small quantity of a volatile substance such as water, the first effect of decrease 
of temperature and consequent beginning of crystalli sation is a great increase 
in pressure due to th� increased percentage of the volatile in the fluid and 
consequently increased vapowr pressure of the latter. On further fall of 
temperature the pressure decreases again. Goranson, ( 1 938.) who experimented 
with the system albite-water found that in cooling from 1100° C. and a pressure 
of 606 kilobars ( corresponding to a depth of about 2i kilometres) to 960° C .  
the pressure dropped to 500 kilobars ; albite then began to c.rystallise and if 
the system is closed, i .e.  the walls are impervious, when the temperature had 
fallen t o  819° C.  the pressure had increased to 3000 kilobars. This is an 
increase in pressure equal to the weight of about 1 0  miles of  granite. In the 
case of a magma the system is not closed as the roofrocks would not be quite 
impervious and joints, or at least incipient joints, would exist. The effect 
of this would be to :reduce the pressure somewhat. FurthE'r the pressure 
generated by crystallisation of a granitic m agma or an ore magma separated 
therefrom, would not be the same as for the above system for the p resence of 
the many other substances would modify the p ressure temperature relations : 
but it is safe to say that it  would be very great. If the load on the magma 
was great, not much less than the force exerted by the increase of p ressure, 
injection of the ore magma would take place only at the points of greatest 
weakness which in general would be at the intersections of joints and fissures. 
In this way a roughly cylindrical ore body or " pipe " would be formed'. If" 
the load were less, escape of the pressure would be easier and would take 
place along lines of less weakness than in the p revious case, and in this wa�· 
elongated normal types of  lodes m ight b e  formed. 
On this theory then formation of ' ' pipes ' '  depends upon a ni ct· 
adjustment between the increased pressure resulting from crystallisation and 
the load of overlying rock. 
Emmons ( 1940 p. 190)  suggests that the type of lode is determined 
at l�ast partly, by th� shape of the cupola of ore magm a, at the margin of 
the mtrusive ; an elongated cupola would p roduce a lode system parallel to the 
elongation of the cupola and a conical cupola might be expected to have radial 
fractures and lodes. While the former is common the latter is rare and Emmon� 
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suggests that ore pipes mi'ght be formed in place of the i·adial pattern but 
gives no reason for the alternative. P€rhaps the lode pattern is influenced 
by both the shape of the cupola and the balance between the pressure due to 
crystallisation and the overlying load. 
If the temperature fall is sufficiently rapid the rise in pressure is rapid 
and t he succeeding fall equally . rapid, so a suction effect due to the rapid fall 
in  pressure would follow the blast or explosive effect due to the rise in pressure. 
'rhis suction effect might cause the rounding of fragments of country rock 
noted in several of the American ore pipes mentioned above, by temporarily 
sucking back the ore magma and with it the fragments of country rock.* Whether 
or not the effect was manifested would depend on several factors. First the 
nature of the intruded rock, whether tough or  brittle ; second, the balance 
between pressure and load-a greater m argin between the two than in the 
case of pipes without co1mtry rock fragments, or the explosive or blast effect 
would not be great enough for shattering ; third, this margin would probably 
not be attained unless the magma were relatively near the surface so that 
breccia pipes are more in the nwture of volcanoes and in some cases may have 
ac:tually reached the surface. 
AGE OF THE DEPOSITS. 
It is generally agreed that the tin , tungsten and molybdenum ores 
belong to the final stages of the various granitic masses with which they are 
asMciated, so that the fixing of 1the ages of  the ore bodies resolves �tself into 
the determination of the ages of the various1 granites. 
The evidence \ of the age of the granites has been summarised and 
· discussed by Skeats ( 1930 ) ,  and little can be added to that excellent summary. 
It is suggestl:ed that the majority of the tin, tungsten and molybdenum bearing 
granites of Queensland are of Permian ( Permo-Carboniferous) age, a view 
which i s  supported by David ( 1932 ) . I t  should be pointed out however 
that the " sandy " granite at Stan thorpe which is stanniferous is very similar 
to the " sandy " granite of the New England district of New South Wales 
which Andrews ,( 1 905 ) rthought to be early Mesozoic, which view received 
support from evidence obtained by Richards, Bryan and W hitehouse in the 
Drake area, where a similar granite was found intruding rocks of Mesozoic, 
probably Jurassic age. This suggests that the granitic intrusions of the 
Stan thorpe area continued into the Mesozoic, the stanniferous " sandy " granite 
being one of the latest. Dr. Bryan howeve;r has informed me that Madigan has 
. advocated ( in letters)  a different interpretation of the evidence. He favours 
a strong unconformity between the Mesozoic strata and the granite, the former 
having been deposited on a very irregular granite surface, slumping of the 
�ediments around high poinrts o f  the g'ranite p roducing an appearance of 
intrusion. Professor Richards and Dr. Bryan, and later . I myself re-examined 
the area and all are agreed that the evidence is inconclusive and either 
interpretation may prove to be correct. 
. A _similar inference was drawn by Jensen ( 1920, 1923 ) concerning the tm granites of North Queensland. At Newellton the granite intrudes the 
Devonian Hodgkinson series but not the Star sediments with Rha!cop�teris. 
Fro� this Jensen infers that this and other similar tin, tungsten and molybdenum 
gramtes of No-rth Queensland are Upper Devonian or  Lower Carboniferous, 
but that the " Newer granites " of  the Etheridge and Croydon districts are ·of 
* I  �ave to thank Dr. W. H. Bryan for cal1ing my attention to the significance of the 
sudden nse and equally sudden fall in pressure due to the beginning of .crystallisation, the 
. production of a suction effect, following the explosive. 
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Carboniferous or later age, probably late Carboniferous. Skeats accepts the 
·evidence for Newellton but considers the other granites to be PeTmian and 
1ndeed it may be very unsafe to generalise for a large part of North Queensland 
:from the evidence of the very limited area of �ewellton. 
ORE SH001'S. 
The determina;tion of  the factors. which localise ore shoots as a means of 
vredicting the position of  s�oots and thl?B directing prospecting and develop­
ment has always been a subJect of great Importance and much discussion. The 
practical results have however been meagre especially as to generalisations 
which could be applied to most or to all mines: of a particular type. One i:::; 
forced to the conclusion that frequently each mine and almost always each 
district must be treated as a separate problem. 
Hulin ( 1929 ) says (p .  19 ) " .In short, the depositio·n of ore is dependent 
·On the physical-chemical conditions of  temperature, pressure and concentrations 
of the mineralising solutions, while the control of the locus of depositio((l. is 
mechanical, being dependent on favourable local structures coupled with fault 
movements occurring at the proper time during the sequence of. mineralisation. ' '  
He classifies favourable structures as follows : 
1 .  Variation in Strike of Vein ; 2.  Variation in dip o.f vein ; 
3. Intersection of veins and cross-faults ; 4. Vein intersections ; 
5. Simple shear along veins ; 6. Torsion structure ; 
7. Saddle Trough and Leg Reefs ; 8. Mineral Pipes ; 
9. Miscellaneous structures. 
The majority of tin, tungsten and molybdenum deposits of Queensland 
fall under two headings : ( 1 )  Deposits on joints and ( 2 )  Deposits in pipes, 
both of which fall into No. 9 of Hulin 's classification, but were not discussed 
by him. 
With regard to the first type, typified by the tin mines of Herberton, 
in which the ore occurs on joint planes and a shoot of ore may end in either 
an horizontal or vertical direction at any time, and be succeeded by only a 
thin vein, often a mere knife edge, which may later open out into\ another shoot. 
Ball ( 1923 a�, b, c) mapped as far as possible the joint systems in some 
of !the mines at Herberton but without being able to determine the factors 
which localised ore deposition. He pointed out the necessity for this work of 
·complete mine plans of earlier workings showing the joint system and ore values, 
plans which are rarely if ever available. 
Work by the Aerial Geological and Geophysical Survey of Northern 
Australia at Herberton led to the suggestion put forward in the report for 
1937 that the formation of the lode depends on the intersection of three planes 
-two joint directions and a pitch, which in many cases leads to complicated 
conditions. This theory with modifications was repeated by Broadhurst ( 1942 ) 
for Herberton and Watsonville, but he concludes that a complete geological 
mapping of the fields both surface and underground, probably followed by 
-djamond drilling, is necessary for the reopening of the fields. 
. After two years of study of the literature and the viSiting of a fair 
number of the mines, I am inclined to concu'l." in this view, despite the meagre 
ll'esults of the good work along these lines begun by L. C. Ball. 
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1872. 1. GREGORY, A. C. ; " On the Mineral Discoveries at the Head of the Severn 
River and its Tributaries." Q. Pari . Paper, 2 pages. 
2. GREGORY, T. F. ; " A  Re.Port on the Tin Discoveries in Queensland." 
Q.J.G.S. Vol. xxix, pp. 1-5. With reference to Stanthorpe he quoted from notes furnished 
by D'Oyley Aplin saying that Cassiterite is associated with granite alone and while 
the g:anite has a pink or red orthoclase and usually black mica, when cassiterite is 
associated the mica is white. The cassiterite is us,ually found along the margins of 
quartz veins which form a network in certain zones of the granite. 
1874. 3. HUME, W. C. ; " Report on the Queensland Tin Field." Published as a 
pamphlet of 3 1  pages. Includes a geological map of the Stanthorpe district showing 
granite, slates and volcanic rocks. A number of stanniferous veins are described. 
1879. 4. JACK, .R. L. ; " Report on the Geology and Mineral Resources of the 
District between Charters Towers Goldfield and the Coast." G.S.Q. Pub. 1, with two 
maps. Mentions the occurrence of alluvial cassiterite in Running Creek, a tributary 
of the Star River, and that magnesia alumina garnets and yellow topazes occur with it. 
1881. 5. JACK, R. L ; " Report on the Wild River Tin Mines." G,S.Q. Pub. 9.­
with one map. This report described the area in which the' town of Herberton is now 
situated. The map shows the area to be occupied by granite and porphyry. Eight 
lodes were described, t'he Great Western as a granite dyke impregnated with tin and 
iron ore, the No. 2 Wild Irishman as having brown ferruginous ore, replaced to some 
extent at depth by a black argillaceous gangue with joints and faces coated with 
fibrous serpentine ;  the other lodes were described as ha.ving mainly quartz as gangue .. 
Jack expressed the opinion that the ore would persist in depth and would be payable 
if a battery were to be erected. 
1882. 6. JACK, R. L. ;  " Stan thorpe Tin Mining District." G.S.Q. Pub. No. 12-
Describes two distinct types of tin bearing rocks-quartz reefs and igneous dykes 
(granular quartz, fine scaly lithia bearing mica and small crystals of tinstone, striking 
N.N.E. to E.N.E., coinciding with a system of vertical jointing) . Refers to quartz reefs 
on the left bank of Quartpot C reek containing much wolfram and some moderate sized 
crystals of tin. Suggests the dykes have good prospects but the reefs poor, except for 
occasional bunches of ore. 
1883. 7. JACK, R. L. ; " Tin Mines of Herberton, Western and Thompson's Creek 
Districts, and the Silver Mines of the Dry River, Queensland." G.S.Q. Pub. No. 13 with 
two map'S. Describes 111 claims. Considers there is an intimate connection of the tin 
deposits with metamorphosed igneous dykes. The dykes were intruded into fissures in 
the solid porphyry and consolidated as basic igneous rocks, and gradually meta­
morphosed. They now consist mainly of quartzose. chlorite and occasionally quartzo.se serpentine. Jack inferred they were originally quartz diorite or more or less basaltic.  
Tin occurs in floors, veins and pipes among the joint planes of the dykes. It may have 
come up with the dykes and been dissolved and redeposited or may h ave come up after 
formation of the dykes. No evidence favouring deposition from vadose waters. The 
dykes are traversed by another series of quartz porphyry (elvan ) dykes which a re 
barren except for the " Three Star " and " Herberton Ironclad." 
c 
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8. JACK, R L. ; " Handbook of Queena1and Geology." 8vo. Brisbane. Briet 
. descriptions of Herberton, Cannibal Creek and Stanthorp·e Tin Mines. 
1886. 9. RANDS, W. H. ; " The Gold and Silver Deposits in the Neighbourhood of 
Mt. Shamrock." G.S.Q. Pub. No. 25.  Occurrence of Molybdenite in White's reef near 
Mt. Ophir and also in the Old Chowey reefs. · 
10. RA.NDS, W. H.; " The. Gold Deposits in the Neighbourhood of Nanango." 
G.S.Q. Pub. No. 29. A little alluvial cassiterite found. 
1887. 1 1. JA('K, R. L. ; " Geological Observations in the North of Queensland, 
. 1886-7." G.S.Q. Pub. No. 35, three maps. Mentioned tin discoveries near Cooktown and 
·described claims at Mt. Amos and Rossville, and quartz reefs, up to ten inches wide; 
in granite with a good deal of arsenical pyrites, a little wolfram and much tourmaline. 
Described the reef on Owen and Davidson's leas.e as " a  sinuous pipe vein. " 
12. JACK, R. L. ; "On Mineral Lease 276, Watsonville." Legislative Assembly 
. Paper, 14th May, 1887,  and G.S.Q. Pub. No. 37. " The mines occur in greywacke and 
shale country, and the tin ores are sometimes m ixed with and sometimes associated 
with copper carbonates, and are sometimes pure and unadulterated." " It is notable 
that the shoots of ore in this claim die off in serpentine." "Probably the East-West 
fault is occupied by a lode in which bunches of ore alternate with blanks, the adjacent 
country rock being impregnated, along such weak places as bedding p·lanes and joints, 
with masses of ore, forming sometimes huge ' carbonas. '  " 
· 
The " Ironclad " is " less a lode than a great thickness of mineralised sedimentary 
rock ; the mineral deposits having emanated from the great east and west fault or from 
a lode not: yet discovered."  
The yield of lease 276 up to November 1886 was-1,287 tons 12 cwt. of ore valued 
· at £64,382 7s. 6d. 
13. JACK, R. L. ; " Report on the Geological Features of the Mackay 
District " with two maps. G.S.Q. Pub. No. 39 .  On p. 6 refers to a lode two and a half 
miles N.N.W. of Eungella station ( on the Broken River) with 12" to 18" of ore, a 
mixture of quartz , mica, garnets, wolfram and iron glance, the garnets comprising about 
one quarter of the volume. The country rock is granite. 
·pp. 32-78. 
14. LINDEN, E. B. ; " Catalogue of Queensland Minerals ." P.R.S.Q. Vol. iv, 
15. RANDS, W. H. ; " Glenelg and other reefs in the neighbourhood of 
Thane's Creek and Talgai, and Certain Mineral Deposits near Stanthorpe." G.S.Q. 
Pub. No. 40. P. 4. Wellesly Tin Mining Co.-workings on selection 347, six miles due 
east of Stanthorpe. Workings Nos. 1 and 4 were in a micaceous greisen, with no defined 
lodes .  Workings Nos. 2 and 3 were lodes in a siliceous granite. Pikedale lode-:-10 miles 
West of Stanthorpe ; a number of parallel veins one to six inches in width in granite, 
a total of five to six feet in width. The lode material was a soft reddish quartzose 
g-reisen. 
Mundubbergm.ere-a large number of greisen lodes, close to the boundary of the 
granite. 
16. RANDS, W. H. ; " Report on the Eidsvold Goldfield." G.S.Q. Pub. No. 43. 
Mentions a little cassiterite associated with tourmaline in the granite. 
1888. 1 7. JACK, R. L. ; " Geology of the Russell River " G.S.Q. Pub. No. 45. Fine 
grained alluvial cassiterite is associated with the alluvial gold. The left bank of the 
river is granite and the right a fine grained hard siliceous. greywacke. 
18. JACK, R. L.; " The 'Mineral Wealth of Queensland," 8vo with map. 
Brief descriptions of Pascoe, Cannibal Creek, Annan, Bloomfield, Herberton, 
Mt. Spurgeon, Kangaroo Hills and Running Creek and! Stanthorpe tinfields. 
1890. 19. JACK, R. L. ; in "Annual Progress Report of the Geological Survey for 
the year 1889." G.S .Q. Pub. No. 58.  Refers to Mt. Elliott as being all granite a1;1d says 
" the marked resemblance however of the granite to that of Mt. Bartle Frere suggests 
the possibility of the occurrence of tin ore as in the mountain referred to." 
20. RANDS, W. H.; " Mt. Biggenden Bismuth Min�. Gebangle and the Mt. 
Shamrock Mine." G.S.Q. Pub. No. 60. Mentions beautiful specimens of moiybdenite with 
'bismuth sulphide embedded in it, at: Mt. Shamrock. 
21. RANDS, W. H. ; " _The Mineral Selections on the Ballandean and 
.Jibbendar Runs."  G.S.Q. Pub. No. 67. Cassiterite occurs in bunches in small veins in 
_granite near the contact with hardened slates and sandstones, on . Ball andean. 
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1891. 22. JACK, R. L. ; " Tin Mines near Cooktown." G.S.Q. Pub. No. 66 ,  with a 
geological map. Contains descriptions of mines around Mt. Leswell , Lion's Den, Mt:. 
Romeo, Mt. Hartley, Mt. Amos, and Collingwood. The country is described as slates 
and schists intruded by granite and the lodes as true. fissure lodes. 
23. JACK, R. L. ; " Chillagoe and Koorboora Mining Districts. ' '  G.S.Q. Pub. 
No. 69, with two maps. At Koorboora the country is mica schists, quartzites and slates 
intruded by granite and porphyry. The ore raised up to the end of 1889 w as 802 tons 
of average assay 18.03 per cent. tin, yielding 144.63 tons of cassiterite concentrates. 
24. MAITLAND, A. GIBB ; " Geology and Mineral Resources of the Upper ­
Burdekin." G.S .Q. Pub. No. 71,  with a geological map and two sheets of sections. P. 9 
Kangaroo Hills Tinfield. The map shows the country around the field as1 granite with 
the Burdekin Beds ( Devonian) about two miles to the west. " There are reefs and dykes 
from which the tin has been derived, scattered over a fairly wide extent of country ; but 
upon none of them h as any great amount of work bBen done up to the present. Some of 
the dykes bear a great resemblance to those in the Western and Coolgarra districts." 
" These dykes are intrusive basic igneous rocks. The lode material is quartzose 
chlorite. The yield up to the entd of, 1890 w as 597 tons 2 cwts. of cassiterite 
concentrates.'' 
26 MAITLAND, A. GIBR ; " Coolgarra Tin Mines and Surrounding District." 
G.S.Q. Pub. No. 72, with a geological map. The country in the immediate vicinity of 
· the township consists of a series of altered vertical greywackes, quartzites and shales 
bounded on the east by lofty granite ranges. Dykes of some altered basic igneous 
rocks are the main sources of the tin ore. These dykes have no prevailing direction. 
Sometimes they intrude themselves along the planes of bedding and at other times 
they follow the joint planes. Minerals associated with cassiterite are Aluminite, Azurite, 
Chlorite, Fluorspar, Goethite, Haematite, Limonite, Malachite, Mispickel, Penninite, 
( ?  hydrous talc) , Pyrites, Quartz, Topaz and Wolfram. The yield of the field up· to 
the end of 1888 was 4,851 tons 10 cwt. of ore which gave 342 tons 12 cwt. 1 qtr. 4 lbs. o! 
cassiterite concentrates. 
1892. 26. JACK, R. L. ; " The Kangaroo Hills Silver and Tin Mines. ' '  G.S.Q. Pub. 
No. 82, with a geological map. " The country rock of the whole mining district consists 
of alternations of mica schists, talc schists, greywackes, grits, conglomerates, quartzites 
and limestones. The schists and quartzites are frequently interspersed with minute 
garnets which at times are so numerous that for practical purposes I have designated 
them ' garnet rock.' The whole of these rocks are highly inclined, frequently vertical, 
and so much broken up by faults that it is impossible to trace any individual bed for 
more than a few chains. Beds of limestones are met' with along the south-west and 
north-east belt of mineralised country as well as in the Mt. Brown group of mines." 
" The outcrops of the limestones not only prove that they, as well as the adjacent 
sedimentary rocks have been tilted up, contorted and literally chopped up into pieces 
by faults,. but also that the limestones themselves were originally isolated deposits, 
probably coral reefs.'' 
" The stratified rocks . are pierced by masses, of limited extent, of intrusive acidic 
' felstone ' or felspar and quartz-porphyry, a rock composed of orthoclase felspar with 
blebs of quartz. The tin ore occurs in a group of lodes about Mt. Brown and a second 
group near the Running River crossing." Silver is associated with the tin and in other 
lodes silver and c opper occur. 
27. JACK, R. L. ; in JACK, R. L., and ETHERIDGE, R. ; " Geology and 
Palaeontology of Queensland and New Guinea.'' Roy. 8vo. ,  pp. 768,  with 68 plates and 
a geological map. P. 5 " Herberton Tin Field." " The country rock is divisible into 
three classes, (1)  a perfectlY' normal granite, ( 2)  a porphyry of quartz and felspar 
( quartz predominating) with mica as an occasional or accidental and not essential 
constituent, and (3) highly inclined greywackes, quartzites and .shales. The rocks of 
the first which extend northwards from Watsonville appear to be nearly barren of 
tin ore, at least in the ne-ighbourhood o f  Herberton and Watsonville, although at 
Return Creek they contain tin lodes. Those of the second class were for a time regarded 
as the only seat of the tin deposits ; but it is now questionable whether those of the 
third class do not excell them in this respect. 
" the · porphyry rocks are intersected in every direction by large ' elvan ' dykes 
(compact, highly silicified, yellowish or greenish felspar base with blebs of quartz) .  
These elvans contain a good deal of arsenical pyrites, but-except in the case of the 
Three Star Mine-have not yet proved to be tin bearing to any great extent. Dykes of 
quartzose chlorite and quartzose serpentine-probably originally intruded among the 
p·orphyry as quartz diorites, or as rocks of more or less basaltic type, and subsequently 
metamorphosed-form the chief matrix of the tin ore in the porphyry country. The 
ore occurs in floors, veins or pipes, among the joints planes of the dykes." Associates; 
of the cassiterite are fluorspar, wolfram, and rarely tourmaline. 
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" It seems most probable that the tin first came up in solution after the 
consolidation of the dykes." 
" Their (veins etc . )  intimate connection with the dykes was a sufficient guarantee 
of their great vertical range." 
" In the s.edimentary country rock . . . .  the lodes, although themselves sometimes 
poor for a distance, send off huge ' carbonas ' of tin and copper ore,  along the bedding 
planes of the shales and greywackes."  Associates of the cassiterite in these lodes are 
arsenical pyrites,  bismuth, stibnite etc . The yiel d of this district for 1879-1890 was 
21,028 tons 1 2  cwt. of tin concentrates. 
P. 7 " Kangaroo Hills and Running Creek Tin and Silver Fields." This is a summary 
of the report by Maitland 1 891,  see 24. 
P. 10. " Annan and Bloomfield Tin Fields." Yield 1 88 5-90 3,712 tons of concen­
trates, the greater part of which must have been alluvial . The princip-al lodes occur 
in granite or syenite country. The ore is• mostly in pipes or shoots, associated with 
quartz, wolfram and tourmaline, the latter often in c onsiderable q uantities. 
1893. 28. JACK, R. L. ; " Russel River Goldfield." G.S.Q. Pub. No .. 89. Alluvial 
cassiterite is associated with the alluvial gold. " The discovery of auriferous reefs or 
tin lodes may, however, be confidently expected as the work proceeds.'' 
29. RAN DS, W. H. ; " Geological Obervations in the Cooktown District." 
G.S .Q. Pub. No. 91 ,  with a geological sketch map. 
P. 4 " The Native Youth Tin Mining Co., Annan River." T he lease is. on the 
Annan River in granite country, with slates and schists not far distant. The tin is 
alluvial. The Southern Cross lode is  situated t mile below Clunn's Falls ; quartz and 
tourmaline are associated with the cassiterite. 
30. FRYAR, W. ; " The Development and Progress of Mining and Geology 
in Queensland." A.A.A.S. 6th meeting, Brisbane, 1895, pp. 361-375. 
1895. 31. )J l :ND AY, J. ; " Notes on Tin Mining in and around Herberton, North 
Queensland." A.A.A.S. ,  6th meeting, Brisbane, 1895, pp. 375-38 1. Disagrees with Jack's 
theory that the tin producing veins of the Herberton district are metamorphosed igneous 
dykes, pointing out that in deep ground he observed that " Th e  veins develop> more 
quartz and present a greater resemblance to ordinary lode veins, the enclosed mineral 
being in a more banded form and parallel with the walls of the enclosing fissure." 
_ 1896. 32. SKERTCHLEY, S. B. J. ; in " Annual Progress Report of  the Geological 
Survey for the year 1895 " with four maps. G.S.Q. Pub. No. 108.  · 
P. 26. " Herberton Deep Lead (Tin ) ." " Waterworn, current bedded s ands and 
gravels, with loams, from 5 to 2 5  feet in thickness, lying beneath a flow or flows of 
basalt." There are several channels over an area at least half a mile in breadth. 
P. 27. " Watsonville Mines." The permanence of these mines: is as certain as 
anything can be in the nature of a mine. The ore occurs as well defined lodes and as 
impregnations of  the country rock along lines of faufts and other fissures. " Montalbion 
District. " The tin and silver mines are small and the output limited but the tin ore is 
very rich. 
P. 27.  " Chillagoe District." Refers to the Vulcan (tin) Mine as the :r:ichest tin mine 
in the district but that "i t  had been once if not twice abandoned as " duffered out." 
33. SKERTCHLEY, S. B. J. ; " Deep ( Tin) Lead, Herberton." G.S.Q. Pub; 
No. 115, with five plates. Gives his op·inion that the oldest rocks of the district are 
Permo-Carboniferous, but in a footnote R. L. Jack explains that unpublished evidence 
recently reached him suggesting these to be Devonian. These rocks: are sandstones, 
grits, conglomerates,  greywackes, s lates and schists. They were faulted and .meta­
morphosed and intruded by granite and then by p>orphyries, which also intrude the 
granite and send off elvan dykes into it and into the/ slates ,  etc. Associated with, but 
generally or always subsequent to the poryhyries Waf) the intrusion of basic (diorite) 
dykes and other fractures through which the tin w as brought up.  From 1 883-1895 a 
total of 4,529 tons of cassiterite concentrates of an estim�ted value of £199,595 was 
won from the deep lead. 
1897. 34. JACK, R. L. ; " Catalogue of the Exhibits in the Queensland Mining Court, 
Queensland International Exhibition." G.S.Q. Pub. No. 1 25,  Bull. No. 6. Lists many 
localities for tin ore. 
35. RINGROSE, R. C. ; " �otes on the Conglomerate and Sandstone Series 
·of  the Wild River Valley and of the Head Waters of the. Walsh River. "  P.R.S.Q. Vol. xti, 
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(for 1896) p. 54. Description of unfossiliferous sandstones and conglomerates apparently 
equivalent to the Rhacopteris beds at Newellton. (See Stirling, 62.) 
36. SKER.TCHLEY, S. B. J. ; " Tin Mines of Watsonville." G.S.Q. Pub. No . 
. 119, with two geological maps, 'etc. The district contains gold, silve·r, tin, copper, lead, 
antimony, bismuth, manganese and iron. The various minerals are not confined to any 
particular rocks, but are found alike in the sedimentary and igneous series, excepting 
the basalt. Nor can one determine any definite zones for particular minerals, for 
although the tin, gold and silver deposits are usually separate, they freq uently occur 
either together ·or in close proximity and under similar geological conditions. At 
Herberton gold occurs frequently in proximity t o  tin and silver. At the North 
Australian, Watsonville, tin and copper are intimately associated. 
The primary source of the ore is deep seated. Tin, silver and gold are everywhere 
associated with intrusions. of dykes and elvans. Around Herberton the tin is largely 
connected with and often contained in dykes of basic rock and as frequently in the 
immediate vicinity of elvans. The dykes are intruded along faults and the shoots of 
ore . appear to be due to fractures, being sinuous both h orizontally and vertically and 
therefore pinching and widening. 
Production 1883-95-142,601 tons 14 cwt. 1 qtr. of ore which yielded 22,618 tons 
14 cwt. 7 lbs. of tin concentrates. 
1898. 37. JACK, R. L. ; "On the Chillagoe District  and Projected Railway." G.S.Q. 
Pub. No. 134, Bull. No. 9, with one map. Express.es the opinion that the district will 
produce much tin and wolfram. 
38. SKERTCHLEY, S. B. J. ; " On the Geology of the Country round 
Stanthorpe and Warwick, South Queensland, with special reference to the Tin and 
Gold Fields, and the Silver Deposits." G.S.Q. Pub. No. 120, with two geological maps, etc. 
" In the granite area tin has never been found away from i t " (greisen) . 
" No geologist can wander over this wide area of granite without becoming sure 
that it is one and undivided ; that it is not made up of a serfe� .:>f granites of different 
a.ges and constitutions . . .  . ''  
The tin is invariably associated with the joint P'lanes of the granite and the 
cleavage planes in the slate. 
" The tin be·aring area . . . .  occupies a definite zone running about north-east and 
south-west, corresponding exactly to the direction of the master joints of the granite 
and the cleavage of the slates." 
P. 25. Conclusions-
" 1. The Gympie slates once covered the entire granite area to a depth of several 
hundreds, perhaps thousands of feet and with the granite have suffered enormous 
denudations. · 
"2. Into these slates, probably in Permian times, the granite forced and ate its 
way, tilting them at high angles, and baking them into hard rocks in places. 
" 3. The granite was intruded as a nasty mass and consolidated at a great depth 
below .the surface, and under conditions - of varying stress and strain. · 
"4. Afterwards another set of stresses and strains was induced, acting along an 
axis having a north-east and south-west direction, and inducing the master joints of 
the granite and the cleavage of the upturned slate.s. 
" 5. During this period elvans and dioritic dykes forced their way upwards along 
the north-east and south-west lines of weakness. 
" 6. At the same time alkaline water, carrying tin and other metals in solution, 
passed upwards along the planes ·of easy access, changing the adjacent granite into 
greisen and depositing the tin therein, and in and around the quartz which was also 
laid down in the fissures. 
" 7. Hence the tin does not occur in lodes, but in very coarse stockworks. 
" 8. The richness of the stream tin was due.._ not to the presence of rich lodes, 
but to a wide extent of stockworks, and to the enormous amount of denliAation the 
district had suffered." 
P. 50. " It is clear that as one approaches the slates on the western side of the 
granite .· area, the conditions of mineral deposition begin to change. Thus at the 
Pikedale reef pyrites begins to make its appearance in force, associated with gold and 
galena in quartz veins which though still connected with greisenised granite, are more 
definite than the stockwork granite further west " ( ?  east) . 
At Redrock this becomes more clear, and the tin was connected with distinct 
reefs of quartz. 
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Finally, at Sundown we have ore bodies, which though not true lodes, in the sense 
of being fissures filled with metalliferous minerals, would ordinarily be classed as lodes. 
These ore bodies occur along the cleavage planes of the slates and are due to the 
mineral charged waters and vapours from below having eaten out or corroded the 
country rock and deposited the lode stuff in its place. · 
The distribution of the various metals is summed up in a table on p. 93, which 
is reproduced below-
COAD£1fi 
TA L G� I  No,qrtt 
.STRNTHORP£ 
PIKE O R L £ 
TE X AS SovrH � 
L£AO & 
S!I. VE.ti 
-
.-c::.··-· 
� -
'--'-:: . .  -=-- -
- -
-
--
GoLo 
- · 
-
--·-==--
T/N. 
-----
� 
- - -
and the relative importance of the various typ·es of deposits in the following table · 
rep·roduced from p. 97 : -
S TOCKWE.q!<s 
TIN " : .. , � 
COLD 
SILVER 
L EA D  -- --
CoPPER 
ARSENIC 
ZINC 
CLLRVRC£. v. 
�- · . . . -
- · . "e--
1---- · --. 
� 
hssuR£ . V.  
��--�- --:. 
. . 
� 
-
This table indicates a zoning outward from the centre of the granite. 
IBGoc£o . v.  
-
. 
-
--
- . . 
-
· -
-
1889. 39. SKERTCHLEY, S. B. J. ; " The Geology and Mineral Deposits of the 
Count:y arou�� He:_t>erton, �atsonville and Chillagoe, North Queensland." P.R.S.Q. 
Vol. x1x, pp. vm-xxvn. Described the sequence of rocks in the area as : -
Alluvium anq Gravels (Tin bearing) Post Tertiary. 
Basalt . . . . . . . . . . . . Pliocene. 
Deep Lease and old gravels ( Tin bearing) Pliocene. 
Granite, Diorite Porphyry, Elvans, etc., intrusivE 
Eclogite (Tin bearing) . .  
Chillagoe Limestone . . . . 
Montalbion beds-little altered shales and sand-
stone . .  
Herberton beds with main tin veins 
Dargalong beds with main tin veins 
Upper and Lower Permian. 
Lower Permian or Upper · 
Carboniferous. 
Lower Carboniferous.  
Devonian. 
Silurian or older. 
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The ore deposits he classified as :­
(1) True fissure lodes, tin bearing. 
(2)  Dyke lodes, tin bearing. 
( 3 )  Carbonas, copper and silver bearing. 
( 4) Impregnations from faults, tin bearing. 
{5 )  Bedded or cleavage deposits, tin bearing. 
( 6 )  Cave deposits, copper bearing. 
40. CAMERON, W. E. ;  in " Annual Progress Report of the Geological Survey 
for the years 1 896-8." G.S.Q. Pub. No. 143.  
Referred to prospecting for tin at Crow's Nest:, north of Toowoomba and stated 
: that there were no indications of tin in payable quantities. ' 
1900. 41. CAMERON, W. E. ; in " Annual Progress Report of the Geological Survey 
for the year 1 899." G.S.Q. Pub. No. 150. 
Referred to alluvial tin at China Camp ( Bloomfield River) and stated " no lodes 
· of an! ?ons�quence have as yet been found in the granite, though thin quartz leaders 
contammg tm have been found occurring here and there." . 
. 42. CAMERON, W. E. ;  "Stannary Hills Tin Deposits." Q.G.M.J. , Vol 1,  
Oct., 1900, pp. 190-1. 
The report dealt in particular with leases Nos. 1403 and 1407 and he described 
the country as highly inclined and somewhat altered sedimentary rocks, mainly 
felspathic sandstones and shales, in places passing into quartzites and slates. 
Immediately east of the leases are granite and quartz porphyry intruding the above. 
Ore bodies represented are irregular pipes, fi ssure lodes and impregnations of the 
sandstone around certain planes ( ?  joint planes) . 
43. ·MACLAREN, J. M. ; "Report on the Stannary Hills. Tin Mines, Eureka 
· Creek, Watsonville District, North Queensland." G.S.Q., Pub. No. 146, and also Q.G.M.J., 
Vol. 1, Dec., 1900, pp. 296-7. 
The country was described as highly inclined micaceous and felspathic sand­
stones, and dark green slaty shales and greywackes with a general strike of N.E.-S.W. 
to E.-W. Tinstone occurs as impregnations along the bedding planes of the green 
chloritic slaty shales, to which the deposits are almost entirely restricted. The 
intervening and coarser felspathic sandstones carry no tinstone. From the regularity 
of dip ·and strike o.f the chloritic shales the permanency of the lodes in depth might 
be confidently expected. There was no data on values in depth but they might be 
· expected to fluctuate bot:h in linear extension and depth. 
. 44. BERGE, J. S., BROWNLEE,  J. H., and RINGROSE, R. C. ; " List of 
Minerals, Walsh and Tinaroo Mining District, North Queensland." P.R.S.Q., Vol. xv, 
pp. 47-69. 
Among many others Cassiterite, Stannite, Wufenite, Wolfram, Scheelite, and 
Molybdenite were listed. 
19(}1. 45. RANDS, W. H. ; in " Annual Progress Report of t:he Geological Survey 
for the year 1900." G.S.Q. Pub. No. 159.  P. 5, a description of dredging for tin in the 
Stanthorpe District. 
46. CAMERON, W. E . ;  " The Cardigan, Queensland, Tin Syndicates 
Properties, Thompson's Creek, and the Coolgarra Federal Tin Corporation, Limited, 
Leases, Herberton Mineral District, North Queensland." G.S.Q. Pub. No. 165, also 
· Q.G.M.J. , Vol. ii, Aug. 1901, pp. 364-6. 
On the Cardigan, Queensland, Tin Syndicates leases the country rock is a porp·hyry 
· or eurite composed of blebs of pink orthoclase and quartz in a fine grained matrix of 
quartz and felspar. Further north the metamorphic rocks into which it was intruded 
can be seen. The lodes are decomposed dykes traversed by veins of quartz carrying 
the main tin values. 
· 
On the Coolgarra Federal Tin Corporation Limited leases (on Return Creek, 
6· m. from Coolgarra) the country consists of folded and altered sedimentaries. The 
tin is fine grained and disseminated and associated with quartz throughout a ferruginous 
fine grained sandstone, which has apparently been silicified and rendered tin bearing 
along certain lines. 
47. CAMERON, W. E. ;  " The Kangaroo Hills Mineral Field."  G.S.Q. Pub. 
·No. 167, with a geological map. Contains extensive quotations regarding the geology 
from Jack (26) and descriptions of a number of mines. 
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1902. 48. CAMERON·, W. E . ;  " The Kangaroo Hills Mineral Field ."  Q.G.M.J. , Vol . . 
i i i ,  Jan, 1902, pp. 21-28. Reprint of Cameron ( 47 ) .  
49. RANnS, W. H. ; in  " Progress Report o f  the Geological Survey for the 
year 1901. ! '  G.S.Q.,  Pub. No. 175. 
At Crow's Nest (N. of Toowoomba) alluvial wash containing tin and gold is found 
in gulli es but is poor and limited in extent. Nine inches of quartz occurs alongside a 
porphyry dyke, carrying a little gold, tin, wolfram and titanic iron. 
1903. 50. BALL, L. C. ; " Gold Workings in the Perry Scrub, Burnett District." 
G.S.Q. Pub. No. 184, also Q.G.M.J. ,  vol. iv, Aug. 1903, p·p. 400-3. 
The country rock was described as a clay schist with a general N.-S. strike 
and high dips. Through the schist there are abundant lenticular quartz veins and 
veinlets, parallel with the bedding ( ?  cleavage ) .  It was suggested that th�se are 
segregation lenses such as occur in the Brisbane schists. They are characterised by 
massive quartz and general barrenness of metallic minerals ,  short outcrops and 
relatively great widths. In one outcrop small scales and bunches of molybdenite were 
found. Granite occurs on the left side of the Perry River� about a mile west of tbe 
w orkings. 
· 
51. BALL, L. C. ; " Report on some Tin Deposits i n  the vicinity of Crow's . 
Nest . ' '  Q.G.M.J.,  vol. iv, Mar. 1903, pp. 527-8. 
The country consists of sandstones, conglomerates and shales, presumably Trias� 
Jura in age, with basalt overlying tQ the south and on the east overlying granite. 
Lode tin had been proved in only one locality and the deposits appear to be neither 
large nor rich enough to be profitably worked, nor could very rich alluvial deposits 
be expected. Greisen which has been developed in the joints of the biotite granite is 
the probable source of the tin. 
52. CAMERON, W. E. ; " Wolfram, Molybdenite and Bismuth Mining at 
Wolfram Camp·, Ho�gkinson Goldfield." Q.G.M.J. ,  vol. iv, July 1903, pp. ·350-2. 
The information in this report is contained in an expanded form together with 
statistics and a section on technology, in Cameron (55) . 
53. CUDMORE, J. F. ; " Queensland Tinfields." Q.G.M.J., vol.  iv, p. 1 52,  Mar. 
Remarks on the state of development and prospects of mines especially at Stannary 
Hills. 
1904. 54. CAMERON, W. E. ; " Sketch Map of the Walsh and Tinaroo Mineral 
Field."  Scale 2 miles to an inch ; in two sheets. G.S.Q. Pub. No. 1 87 .  
55. CAlliERON, W. E. ; " Wolfram a n d  Molybdenite Mining i n  Queensland." 
G.S.Q. ,  Pub. No. 188 ; also Q.G.M.J. ,  vol. v ,  ·Feb. 1904, pp. 62-65. ' 
" Wolfram (was) first found in payable quantities i n  1894 on the Hodgkinson 
goldfield at a place now known as Wolfram Camp . . . . .  has also been mined in some 
quantity at Lappa, near Petford Siding, on the Chillagoe railway l ine, on the same 
goldfield. Other small parcels have been obtained at Tinaroo near Mareeba, at Coolgarra 
on the Herberton Tin Field, at Port Douglas,  the Kangaroo Hills Mineral Field, and at 
Noble I sland 100 miles north of Cooktown." 
From 1894 to the end of 1903, 94H tons of Wolfram of a value of £30,773 and 
from 1900 to the end of 1903 85 tons of Molybdenite of � value of £8,820 were mined 
in Queensland. 
Geology.-On the Hodgkinson Goldfield Wolfram and Molybdenite frequently 
occur together in the same lode, the former being much more abundant. The lodes 
at Wolfram Camp are the only ones in which Molybdenite has been found in payable 
quantities. Associated with the Wolfram and Molybdenite i s  a considerable quantity 
of metall:c Bismuth and in the lower levels of some of the mines arsenical and iron 
pyrites are met with. The Wolfram and Molybdenite occur in large masses scattered 
through the quartz gangue. 
In a number of cases the outcrop·s of q-uartz occur at i ntervals along a fairly 
well defined line, but are of workable size and richness only at detached points .  There 
is never a well defined and continuous lode with distinct walls of cleavage between the 
quartz and the granite. In many cases the lode consists of granite veined through 
with mineral bearing quartz ; in others the quartz occurs i n  vertical or horizontal veins 
irregularly distributed through the granite and seldom continuing of the s ame thickness 
for any great distance. 
,At TOJY Camp the ore occurs in vertical joints, often fairly continuous, and with 
short: horizontal offshoots on horizontal joints. The latter are usually very short but 
r icher than the vertical. The thiclq�e-ss .of .the horizontal veins is n ever more than 
THE TIN, TUNGSTEN, AND MOLYBDENUM DlJJPOSITS OF A USTRALIA.. 17 
10" to 12" but some of the vertical ones open out into large bodies, 3 to 4 feet wide, 
for a few yards. 
At Jeffs Camp there is more Molybdenite and the outcrops· consist of " blows '· 
or roughly circular or oval shaped outcrops of quartz, wolfram and bismuth. ThE 
molybdenite is usually below 10' from the surface. These outcrops develop at depth 
into irregular pipe shaped bodies, sometimes almost vertical, sometimes flat. They are 
apparently formed at the intersections of two main joints. The granite walls are 
con-siderably altered. 
At Petford ( Lappa Lappa ) , sixteen miles south of Wolfram Camp, the mode of 
occurrence is similar to that at Wolfram Camp. 
At Tinaroo, fourteen miles S-.S.E. of Mareeba the country is biotite granite and 
there is a well defined vein of white quartz which is very persistent and regular. It 
-contains Wolfram throughout, but parts are not rich enough to work.  There are 
traces of bismuth and copp,er carbonates and molybdenite occurs in one place. 
56. DUNSTAN, B. ; in " The Iron Bonus Commission-Evide-nce taken in 
Queensland." G.S.Q. Pub. No. 190, Records No. 1. 
· Localities for Wolfram given as Thornborough near Cairns and · for molybdenite 
·Thornborough ,  Moonmera, Maxwelton, Degilbo and Stanthorpe. The table facing p. 24 
gives the location of th ese fields. 
a7. BALL, L. C. ; " Notes on Tin, Copper and Silver Mining in the Stanthorpe 
District. '' G.S.Q., Pub. No. 191 ; also Q.G.M.J. ,  Vol. v, July, 1904, pp. 321-327, 376-383. 
Deals mainly with methods of recovery of alluvial tin-dredging etc. He indicates 
agreement with Skertchley's opinion (38 )  that the bulk of the alluvial tin was derived 
from (1 )  greisen on joint planes and ( 2 ) the dykes, chiefly elvan1 and that rich lodes 
may not exist. 
Mines at Ballandean and p·rospecti ng at Red Rock are briefly described. The ore 
is mainly on joint planes. 
· 
[)8, BALL, L. C. ; " The Late Discovery of Tins tone, Burnett District. "  
Q.G.M.J. ; vol. v, Feb. 1904. p. 6 2 .  
Description o f  alluvial tin workings o n  Brovinia Creek. The country i s  granite 
and " the tinstone has probably been concentrated in joints on the exterior of the 
granite mass by pneumotolytic after action . . . .  and is therefore not to be expected 
many miles f-rom the junction of the slates . . . . " 
Associates in the wash are ilmenit:e, rutile, topaz, zircon, and amethyst. 
" The o-nly sign of a lode was . . . . .  a body four feet wide, ol' fissile and 
spherulitic felsite, dipping 60 degrees to the south-west. " It contains grains and films 
-of cassiterite but to an amount of less than one per cent. 
59. CAMERON, W. E . ;  ' ' The Herbe.rton Tin Field." G.S.Q. ,  Pub. No. 192 ; 
also Q.G.M.J., vol. v, May and June, 1904, pp .  218-222,  275-280 ; with one map. 
" The tin mines are scattered over a:n area of 12 ,000 sq. miles in some of the 
most mountainous country in Queensland, ranging from 2 ,000 to 4,000 feet above the 
sea. The country rock is quartzites and greywac}res, slates and schists. A great 
number, perhaps the greater number of the more important lodes are associated with 
these rocks, occurring generally in the coarser greywackes and quartzites.  
" The plutonic rocks consist mainly of holocrystalline types of biotite or horn­
blende granites, but there are large areas of euritic types such as granite porphyry 
and quartz felsite. Lodes of tin occur in both, and dykes of elvan intrude both the . 
plutonic and altered sedimentary rocks. 
" The deposits of ore seldom lie along a well defined course between w alls of 
country rock, but are as a rule distributed through it in an irregular manner, forming 
bodies of very varied size and shape. The fode material is only in exceptional cases 
separated by well marked planes of division from the enclosing country. As a rule 
it merges into it with a gradual change from lode material to barren rock. Th(' l od(' 
material is in almo.st all c�tses evidently a prHduct o·f the alteration of the country rock 
by the action of mineralising agents, wh'ich lt.·n e  cha.ng·ed its constitution by chemical 
action, and h�tve at the sa.me timt> deposited tin and other minerals within it'i int('·rst.ices. 
· I  " In the case of the granite. rocks . . . .  the felspar and other silicates may be 
changed to serpentine or chlorite or may be completely replaced by silica. In other 
cases the products of alteration are sericite and silica. In some cases very little 
alteraHon is noticeable to the eye, the tin occurring in grains through the apparently 
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unaltered granite or porphyry. The results are ores varying through every degree 
of alteration from the normal granite rocks, splashed through with grains of tin; to 
purely siliceous tin bearing material. 
" In the sedimentary rocks the lode material varies from an almost unaltered 
quartzite, showing under the microscope crystals of tin in the interstices between its 
grains, to a massive green chlorite which weathers on the surface to a rusty-red 
kaolinic material. A normal sample of " chlorite ore " from the 500 feet level in the 
Vulcan mine, showed under the m icroscope a m ass of grains of quartz and felted 
patches of chlorite, splashed through with crystalline grains of tin and magnetite. 
In the alteration of these. greywacke and quartzite rocks also, the silicate minerals 
have evidently been first attacked, and changed into chlorite by the mineralising 
solutions. , 
" The fluoric minerals-topaz, fluorspar, and tourmaline- . . . .  are of ve:.;-y usual 
occurrence . . . .  while the metallic minerals-wolfram, bismuthine, antimonite, galena, 
chalcopyrite, and magnetite-are frequent accompaniments . . . . .  
" I  do not think Mr. Jack's theory of their ( tin ores) intimate connection with 
altered basic dykes can be accepted as an explanation ot:. the cause of their formation 
. . . .  The chlol"itic and serpentinous gangue materials of each of these lodes can, I 
am of the opinion , only be explained as the result of the alteration in situ of the 
country in which they occur, by the action of mineralising vapours and solutions. 
Genetically there seems little doubt that the lodes owe their presence to the intrusion 
and sol ;dification of the granite mass in and around which they occur, their metallic 
contents having been extracted from the molten granite magma in the form of gaseous 
sulphides, fluorides and borides, as the mass solidified downwards and became 
creviced and cracked on its outer surface. 
" The fracturing of the overlying sedimentary rocks, near their contact with the 
heated granite, would allow of the penetration into them also of these metal bearing 
vapours. The subsequent precipitation of their metallic contents with an accompanying 
change of the wall rocks of the fissures, would be brought about on their meeting with 
the cooler streams of the meteoric waters . . . . .  "
" The irregular character of the tin deposits seems to be due primarily to the 
irregular disposition of these fissures and fractures through the country.' ' 
From 1883 to the end of 1903,  268,279 tons of ore yielding 28,797 tons of tin 
concentrates were obtained in the Herberton district. 
60. DUNSTAN, B. ; " Moonmera (near Mount Morgan) ,  its Minerals and 
Copper Mines, and a Study of i ts Rock Formation," with two m aps· and nineteen plates. 
G.S.Q. Pub. No. 195. 
Vermiculite granite, pegmatite, aplite and quartz veins intruding diorite, breccia, . 
granite, syenite and felsites. Thin rtlms of molybdenite on joints i n  the breccia and 
thin veins in the granite and felsite. 
61. DUNSTAN, B. ; " Rubies in the Tate River District." Q.G.M.J., vol. v, 
Apr. 1904, p. 163. 
In the tin bearing wash on the Tate H.iver Oriental rubies, zircons and garnets 
a re associated with the ca,ssiterite. 
19fl6. 62. STIRLING, J. ; " Monograph on the Geology and Mining Features of 
Silver Valley, He:berton, N.Q. ," w ith two geological maps many sections and figures 
and plates. Pubhshed for the Lancelot Freehold Tin and Copper Mines Limited by 
Wilhelm Buttel, Hoflieferant, Frankfurt, Alleinvertreter von J. c. Konig and Ebhardt ,  
Hanover. 
He gave the rock succession as-
1. Metamorphics�Silurian or Devonian. 
2 .  Granite intruding 1 but not 4. 
3. Diorite. 
4:. Sandstones and then conglomerates containing Rhacoptetis and therefore­
Carboniferous. 
5. Porphyries (volcanic) . 
6. Elvan dykes. 
" The tin veins are i nvariabl y connected with either granite or effusive eruptiv� rucks associated therewith, such as quartz porphyry etc." 
. " A ll the metallic ores of the Silver Valley are connected genetically and were­deposited by ascending metallic solutions in faults or lines of fracture . . . . .  " • 
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63. BALL, L. C. ; " Gold, Platinum, Tinstone, and Monazite in the Beach 
Sands on the South Coast, Queensland. ' "  G.S.Q. Pub. No. 1 98 ;  also Q.G.M.J, vol. 'Vi, 
Feb. 1905, p.  62. 
Tinstone is present in . these sands to the extent of up to 0.26 per cent. 
64. DUNSTAN, R. ; " Geological Sketch Map of Queensland " (showing 
Mineral Localities) ; on a scale of 40 miles to an inch. Compiled by A. W. Fox, under 
the direction of B. Dunstan. G.S.Q., Pub. No. 206. 
65. DUN STAN, B. ; " Wolfram in Queensland." Q.G.M.J.,  vol. vi, P'P· 333-4. 
A brief description of North Queensland occurrences. 
00. JACKSON, C. F. V. ; " Ollera Creek Wolfram Field." Q.G.M.J.,' vol. vi, 
Sept. 1905, p. 486. 
Notes on the production of ten leases and claims at Ollera Creek, about fifty 
miles north of Townsville. 
1906. 67. CA�fERON, W. E . ;  " Kangaroo Hills Mineral Field.'' Q.G.M.J., vol. vii,  
May 1906, pp. 239-242. 
At Mt. Brown " the ore bodies occur as shoots and patches of tin bearing chloritic 
and siliceous material along the main outcrops, which latter appear, from the evidence 
supplied by the work on the lodes, to be the result of alteration 'of the country rocks 
:along the main fracture lines of the country. The alteration consists mainly in a 
silification of the country rock. The shoots of profitable ore have not proved of any 
considerable length . . . . . " 
68. CA:ttiERON, W. E. ;  " The Annan River Tinfield." Q.G.M.J. ,  vol. vii,  
Oct. and Nov. 1906, pp. 521-525, 572-578, see 70. 
1907. 69. DUNSTAN, B. ; " Stanhills Tinfield ( near Croydon ) ," with two plans and 
three photographs. G.S.Q., Pub. No. 211.  
The · country is granite with numerous alternations of masses of quartz-felsite, 
aplite and chlorite. Tin occurs in chlorite, sometimes with quartz and greisen and 
aplite. Associates are copper and iron pyrites, galena and zinc blende, and alluvial 
gold is associated with the cassiterite near Locket Creek. 
70. CAMERON, W. E . ;  " The Annan River Tinfield." G:S.Q.,  Pub. No. 210.  
Deals mainly with alluvial deposits. 
" The lodes of Mt. Amos lie along parallel joint planes of the granite, and are 
·due to alteration of the granite walls of the joints by mineralising vapours or solutions 
that have been forced into them from below. They are characterised by intense 
tourmalinisation and silicification of the granite along the joint planes, the zone of 
altera!:ion in some cases occupying a width of as much as 10 feet, and being traceable 
at detached points along the joints for considerable distances . . . .  th� width of the 
zone of alteration to lode matter and its richness in tin contents vary rapidly from 
place to place, and as far as can be seen at present, the shoots of ore are not very long.'' 
". At Lion's Den (Tableland) a similar character of mineralisation, along the 
numerous parallel joints of the granite can be noticed." 
" The quality of the ore is very uneven, and the shoots appear to be short, the 
·ore bodies occurring in " P'ipes " along joint planes as pointed out by Dr. Jack in his 
report." 
1908. 71. BALL, L. C. ; " Cloncurry Copper Mining District." Part: 1, with one 
plate and seven figures. G.S.Q.,  Pub. No. 215. 
The association of small quantities of molybdenite with the copper ores is noted 
(p .  225) . 
72. UOGENRIEDER, C. ; in " The Australian Mining Standard," Dec. 16th . 
rGives a list of localities, Australian and foreign, where tungsten ores have been found 
(p. 693) . 
73. CAMERON, W. E . ;  " Stanhills Tinfield, near Croydon."  Q.G.M . .J . ,  
vol. ix, July, 1908, p .  354. 
Notes on the progress of the mines. 
74. DUNSTAN, R. ; " Stanhills Tinfield ( near Croydon ) ." Q .G.M.J. ,  vol . ix, 
-.Tune 1908, pp·. 285-288. See 69 •. 
7:). DUN.STAN, R. ; " Croydon, Stanhills, and Etheridge Fields_; , Q.G.M.J . ,  ' 
-vo l .  ix, Sept. 1908, pp. 455-6 . 
Short notes on the progress of the fields. 
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76. DUN STAN, B. ; " Geological Sketch Map of Queensland, showing mineraL 
localities." Scale 40 miles to an inch. Third edition, revised to December, 1907 . . 
G.S.Q. Pub. No. 217.  
1 909. 7.7. BALL, L. C. ; " King of the Ranges Tin Mine, Watsonville." Q.G.M.J. ,  
vol. x, May, 1909,  pp.  228-232. See 79. 
78. GREENFIELD, W. H. ; " Sketch Map of the Herberton and Chllhigoe 
Gold and Mineral Fields. '' Scale six miles to an inch.  G.S.Q. Pub. No. 220.  Includes 
lists and locations of the mines. 
1910. 79. BALL, L. C. ; " King of the Ranges Tin Mines, Watsonville," in " Certain 
Mines and Mineral Fields in North Queensland." G.S.Q. Pub. No. 222.  
"The country rock has thus been variously described as granite, porphyry, and 
greywacke ; and without examination under the microscope . . . .. absolute certainty 
cannot be attained, but the rock as a rule more nearly agrees With greywacke than 
porph_yry, except in a few places where there are undoubted quartz and felspar 
[Jhenocrysts . . . . .  
" Great numbers of roughly parallel and intersecting joints h ave been poroduced 
in these rocks, the main ones or master joints striking east north e ast and dipping 
to the north north west. These are intersected by two other series, one striking north 
and south and the other n orth east, and it is only in the vicinity of the i'ntersectionl'l 
t hat the tin ore has been found." 
" Though the joints occasionally and for short distances form walls for the 
ore bodies, the latter are on the whole without defined or regular boundaries, as is to 
be expected from the nature of their genesis ."  
Associates of  the cassiterite are quartz, wolfram, arsenical pyrites, chalopyrites, 
fluorspar, galena. 
The ore is simply altered country rock, chloritised or intensely silicified. 
80. BALL, L. C. ; " Map of Part of the Annan River Tin Field " in " Certain 
Mines and Mineral Fields in North Queensland.'' G.S.Q., Pub. No. 222.  
81. BALL, L. C. ; " Eungella Goldfield," in  " Some Mineral Fields in the 
Hinterland of Mackay," with four plans,  four plates, and three figures. G.S.Q., Pub. 
No. 229 ; also abridged copy in Q.G.M.J . ,  vol. xii, April 1910,  pp.  176-179. 
The country is mainly an acid intrusive which varies greatly in mineral 
composition and on the whole should be classed as granodiorite. At Bee Creek, lodes, 
in places associated with p-egmatite, occur on master joints o.f some persistence. The 
lodes contain small amounts of gold,  silver, lead and specks of m olybdenite. 
See Jack ( 13)  for reference to occurrence of wolfram. 
82. BALL, L. C. ; " The Southern Cross. A Gold and Scheelite Mine." 
Q.G.M.J. ; vol. xii, Feb.  1911 ,  pp. 6 2-63. 
The mine is situated one mile south west of Kingsborough and is  notable for the 
unusual association of gold and scheelite. The reef runs N.N.W. and S.S.E. underlying 
W.S.W. at 45 degrees. The scheelite was first noticed at 90 feet and is most abundant 
where there is most gold. The ore is distinctly banded in places as though it had 
replaced crushed country. Pyrites, arsenopyrites, chalcopyrites, galena, blende, and 
molybdenite are associated with the gold and scheelite and sometimes form dark lines 
separating the gold from the sch eelite. Tourmaline occurs in acicular form. The 
nearest surface granite is more than ten miles away. The hanging wall of the reef 
is micaceous greywacke and the footwall indurated micaceous shales, sandstones and 
conglomerates, showing facture and slight serpentinisation near the reef. A 
characteristic feature is the presence of muscovite disseminated in silvery flakes 
through the country. 
83. BALL, L. C. ; " Wolfram and Molybdenite in Queensland." ( Extracts 
from Progress Reports.) Q.G.M.J. ,  vol. xii, Oct and Nov. 1911 ,  pp. 504-508, 564-568. 
CHILLAGOE DISTRICT. 
Convict Creek, six miles north of Almaden. The country is granular felspathic· 
granite. Wolfram occurs in quartz with scattered felspathic crystals, which is  seldom sharply marked off from the granite. 
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Koorboora. Lead, zinc;· atid; tin are associated with the wolfram, but in small 
quantities in the rich stone. The country< is slate resting on intrusive granite and 
surrounded by granite. 
Gurmmba. The country is granite porp·hyry. A strong formation, up to six feet 
wide, of bieached biotite contains lenticular quartz veins and traces of wolfram. The 
formation occurs at the intersections of joints. 
Gilmore. Some wolfram is always associated with the tin, and is occasionally 
abundant. The main ore shoot occupies a well defined fissure but others occur on 
joints and are pipe like in character, 5 to 20 feet in diameter. The country is slate or 
greywacke, silicified· near the ore into which it grades. Granite occurs nearby. 
Spinifex Creek. Wolfram occurs on joints in slate near granite. 
Tommy Burns. The country is much broken and jointed slate, near granite. The 
formation is silicified or chloritised country, occurring where the country is more 
brok�n. Wolfram and tin are associated. 
HERBERTON :MIN E RAL FlEL]). 
Coolgarra. . Only a few inpersistent occurrences. 
Butler's Gully, 2� miles north of Coolgarra. Formations occur along joints, in 
slate, near granite. Tin is the only associate of the wolfram in mines near the granite, 
but in those further away arsenopyrites and chalcopyrites appear. The shoots are 
rich but short and don't continue in depth. 
Nettle's Creek. The wolfram lodes are mainly black mica or silicious and a 
point of great interest is the association with the wolfram at one place, of considerable 
quantities of monazite and fluorspar. 
But.che·rs Gully. The country is slate with granite nearby. l<,luorsp•ar and zinc­
blende are associated with the wolfram in the lode. Three impoverished zones in · th e 
lode have been sup.k through and new ore shoots found. 
The Glen. The bismuth wolfram ore is a friable topaz rock about one foot thick. 
usually overlain by a band of kaolinised granite under two to three feet of silicified 
granite. The ore bodies are on flat joints planes but there are at least two vertical 
channels. The country is granite. 
Emuford. The deposits are irregular in form but always at the intersection of 
joints. The country is altered sediments or granite. Tin, fluorspar, topaz and some­
times tourmaline are associated with the wolfram. 
Leahys Cree.k. Similar to Emuford. 
Fingertown. The country is granite porphyry-the peripheral portion of the acid 
igneous magma that intruded the nearly slates and interbedded larvas. The lodes 
a re on joints and fluorspar, bismuth and molybdenite are associated with the wolfram . 
Reids Creek. The country is granite near the slate contact. The lodes are greisen 
carrying wolfram near the surface and tin at depth. 
STAR RIVER :MIN E RAL FI ELD. 
The wolfram is very patchy and most of the ore low grade. Mostly rich patches 
have been worked resulting in numerous shallow workings and much work for a small 
yield. Little information available as all the ":orkings are flooded. 
KANGAROO HILLS MINERAL FIELD. 
Running River. Thin leaders containing more molybdenite than wolfram. 
Waverley. Forty feet of formation with bunches of wolfram throughout. A. three foot band in the centre is likely to be productive. Many other wolfram lodes m the 
district. 
TOWNSVILLE :MINE RAL FIELD. 
Ollera. Wolfram and molybdenite with appreciable bismuth and traces of tin 
occur in irregular, elongated ore bodies at intersections of joi'nt planes in the granite_ 
The granite is greisenised. 
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HERBERTON MINERAL FIELD. 
Wellington lease. Wolfram occurs in an unusual matrix-crystalline chlorite. 
Peeramon. Wolfram o·ccurs in a white quartz, which in some ·parts contains 
felspar and then has all the characteristics of a pegmatite dyke. 
Tinaroo. Cassiterite, copper ores and mispickel associated with wolfram on joint 
pl anes . 
l 'HILLAGOE MINERAL l'UL n. 
Fiseherton. 
Oliver lease-wolfram in quartz on the granite-slate conta"ct. 
Macdonald's-quartz veins on joints in granite. The veins are up to one foot 
in width and carry tin and wolfram. 
Dickson. Wolf1:am in quartz veins in granite. 
Brod.ies. Wolfram occurs ·with bismuth and tin on joints in greisen, at  the contact 
of porphyry and granite. 
Fossilbroo-k. Wolfram, molybdenite and some bismuth occur sometimes in parallel 
joint veins, sometimes in greisenised granite and in one place in a quartz reef genetically 
connected with graphic granite dykes. 
Galala. Wolfram is found in flat undulating veins and in some that dip steeply. 
1911.  84. CA:i'IERON, W. E . ;  " The Tin Lodes of Sandy Creek, Charters Towers 
District." No. 10 in Records-No. 3, G.S.Q. Pub. No. 235. 
1The lodes are situated 64 miles N.W. of Charters Towers in granite country 
surrounded by slates and mica schists. The lodes are all situated in the granite. 
" The occurrence appears to be due to the alteration and rep•lacement of the 
granite along well defined fissures, which give promise of a considerable amount of 
persistency with depth." 
· The Standard Lode. 
" The altered granite ' formation ' between these walls (ten feet apart) is a tough 
dark coloured rock in which the felspar and ferro-magnesium minerals have been 
altered to an amorphous kaolin material, coloured a greyish blue, probably by oxides 
of iron." 
8[J.. MARKS, E.  0. ; " The Oaks and Eastern Portion of the Etheridge 
Goldfields," with three maps and twelve plates. G.S.Q. Pub. No. 234 ; also Q.G.M.J., 
vol. xii, Jan. 1911 ,  pp. 9-18. 
P. 30. Wolfram an(\ Molybdenite. Twelve miles due south of Kidston there is a 
quartz reef over half a mile long and u p  to two feet wide, seldom less than one foot. 
I t  i s  a white glassy quartz with wolfram and molybdenite dlssreminated throughout 
( not in bunches) .  The country i s  muscovite and biotite granite and pegmatite. A little 
a 11 uvial tin is found in a neighbouring gully. 
86. lliARKS, E.  0. ; " The Herberton Deep Lead." Q.G.M.J. ; vol. xii , May, 
1911 ,  pp. 212-214.  Report re drainage proposals .  
1 912. 87. BALL, L. <.:.; " Occurrence of Tinstone in the Burnett District." 
Q.G.M.J., vol. xiii, Mar. 1912 ,  pp. 107-111 .  " The tin bearing area is on the contact zone 
of palaeozoic sedimentaries and a granitic intrusion which occupies the greater part 
of the Boyne Valley . . . .  " 
Tin has not been discovered on the eastern part of this massif, but on the 
western side it has been reported from several localities between Rocky Creek and 
Bu rrandowan. Farther south again is the small area of stanniferous granite near 
·Crow's Nest which serves as a connecting link between the Rocky Creek and Stanthorpe 
tinfields, all three although 200 miles apart may reasonably be bunched together as a 
mineralogical province . . . .  the tinstone of Rocky Creek i s  closely associated with 
the " aplitic granite of the contact and the porphyry dykes in the vicinity of the same, and 
it was probably introduced into these rocks shortly after their intrusion." The granite 
i s  kaolinised but not greisenised ; topaz is rare, tourmaline plentiful. Pegmatite occurs 
i n  only one place. 
The workings are al luvial except M.L. 1 (Burnett Tin Lode claim ) sunk on 
l eaders in aplite and kaolinised granite. 
pp. 541-2 .  
88.  UALL, L. C. ; " Mt. Holmes Tin Mine." Q.G.M.J., vol. xiii,  Nov. 1912, 
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This mine i s  situated 13� miles west by north from Mt. Molloy railwav station 
and 6� miles south of Mt. Carbine. The oldest rocks are slates and schists; which are 
intruded by syenite and porphyritic dykes· which strike N.N.W.-S.S.E. with the 
schistosity. There are big outcrops of silicified country, mostly striking like the dykes 
but more irregularly. The ore bodies are dykes of pegmatite and veins of quartz with 
all g-radations between them. They cut across the schistosity, striking E.N.E. The 
longitudinal extent of the veins is seldom more than a few feet, doubtfully ever more 
than a chain. Wolfram and cassiterite occur in both types of ore bodies but are seldom 
seen in intimate association. 
Ball suggested that a s ubterranean spur of the granite at Mareeba extends north 
west to beyond Mt. Carbine, thus bringing the ore bodies in proximity to a granite mass. 
Two ore bearing zones are distinguishable-that at the top of the mountain where 
tin predominates and that on the south east flank of the mountain where wolfram 
p·redominates. These two zones are ten chains apart. 
89. HORSLEY, S.; " Tin mining at Hartley's Creek." Q.G.M.J., vol. xiii, 
Aug. 1912, p. 409. 
Hartley's Creek is situated near Port Douglas. The country is granite, but a 
mile further inland schist appears. The main lode is in the granite, striking east and 
west and diiJ'ping south at 75° from the horizontal. The footwall is decomposed 
felspathic material and the hanging wall hard quartz mica granite. 
90. MARKS, E. 0. ; " Tin Discoveries at Redrock, near Ballandean. 
Stanthorpe District." Q.G.M.J., vol. xiii, Nov. 1912,  pp. 538-541. 
The road from Balland�an passes over granite to within 2 or 3 miles of · 
Ballandean sheep station where altered mudstones-" slates "-appear. 
The granite is highly acidic and is fine grained with little mica or other ferro­
magnesium mineral except near the contact where it is frequently altered to greisen . . 
Several lodes striking N.E.-S.W. In the " slates " these have well defined outcrops 
but break . up into a line of quartz veins on entering the granite. The greisen on the 
contact carries tin, molybdenite and wolfram in bunches in the granite away from any 
vein. In the " slates " the lodes are largely saccharoid quartz with the appearance of 
an exceedingly acid granite but no pegmatoid structure. 
1918. 91. BALL, L. C. ; " Rare Metal Mining in Queensland." Q.G.M.J., vol. xiv, 
Jan. 1913, pp. 4-7. 
Genesis o.f tile ore de.posits. 
" The Wolfram fields are located directly on or adjacent to the periphery of 
areas of intrusive granite, of which it is now known the tungsten bearing solutions 
were magmatic differentiation products, . . . .  
" . . . .  the result of their action (the magmatic solutions) on the adjacent granite 
has been the production of greisen . . . . Pegmatites are the ore carriers in the slates 
of the Mt. Carbine district but elsewhere in Queensland as far as examined by me 
the pegmatites are conspicuously barren. The various metallic metals are sometimes 
found in close association ; but more usually, though associated in one and the same 
deposit, they occur in different parts of it, as if they had been given off one at a time 
and at different times from the source . . . .  
" The deposits when occurring in granite are peculiar in shape, being typically 
bent and contorted tubes and pipes, the origin of which is not perfectly clear, beyond 
that they have been produced in the solidifying magma by the escaping gases and 
solutions. The pi-pes are frequently, but not always, connected with joints in the 
rock, and every endeavour was made to prove that the deposits were simply the infilling 
of SJ}aces of discission at the intersections of such joints. The failure of this theory to 
acco1mt for the observed facts was so frequent that its insufficiency had to be 
reluctantly admitted." 
Wolfram ore bodies are sometimes found in the intruded rock directly connected 
with marked joints and fissures and pass sometimes into ordinary tabular fissure veins. 
Details of mines at Wolfram ( Camp ) , Mt. Carbine, Bamford, Parada, are given 
and a map of the mines at Wolfram ( facing p. 526) . 
92. BALL, L. C. • " Wolfram Mines of Mt. Carbine." Q.G.M.J., vol . xiv, Feb. 
pp. 63-75 ; Mar. pp. 130-135; Apr. pp. 1 80-187 ; also G.S.Q., Pub. No. 251 (1915)  (107) . 
which see. · 
No. 241. 
93. DUNSTAN, B. ; " Queensland Mineral Index and Guide." G.S.Q. , Pub. 
:.l4 THE TIN, TUNGS TEN, AND MOLYBDENUM DEPOSITS OF A USTRALIA. 
Contains 453 references to occurrences of cassiterite, 6 to stannite, 59 to 
molybdenite, 6 to molybdite, 2 to wnlienite, 140 to wolfram, 3 to tungstite, and 22 to 
�cheelite. . Also list of fields and mining centres: where tin, tungsten and molybdenum 
were known to occur references to reports dealin g  with these. Many of these occur­
rences are of small quantities, too s mall to be of economic value. Associates at each 
locality are listed. 
94. LAUN, E. J. ; " Croydon Hope Tin Mine." Q.G.M.J. ,  vol. xiv, Dec. 1913, 
p. 670. . 
The mine is situated eleven miles south east of Croydon. The country is granite 
and the chlorite lode can be traced for 500 yards. Copper pyrites and zincblende are 
a ssociated with the tin. 
95. MARKS, E. 0.; " Kangaroo Hills. " Q.G.M . .T. ,  vol. xiv, Feb. 191 3, 
pp. 60-62. 
Consists mainly of notes on the progress of the mines . At the St. Patrick the 
ore is tin impregnated granite, 30 feet long by 20 feet wide. The granite i s  only very 
slightly altered. The tin ap>pears to replace the ferro-magnesium m inerals and to 
some extent the felspars. At Mt. Kidston the country is granite, containing irregularly 
shaped ore bodies with the long axes vertical and the short N.N.W.-S.S.E., which is 
the direction of a well defined fissure. 
1913-14:. 96. SAINT-Sl\UTH, E. C. ; " Stan thorpe and Balian dean Districts. Tin 
Mining in 1913, with an Epitome of the General Geology and Phys,iography." Q.G.M.J., 
vol. xiv, Dec. 1913,  pp.  637-647, vol. xv, Jan. 1914, pp. 6-17. 
Much the same material as in Saint-Smith, G.S.Q. Pub. No. 243 (100) , but more 
condensed. 
1914:. 97. BALL, L. C. ; " The Einasleigh Freehold Copper Mine, N.Q.," with one 
map, nine plans,  one graph, and eight photoplates. G.S.Q. ,  Pub. No. 246 ; also 
Q.G.M.J. ,  vol. xv, June and July 1914, pp. 290-299, 350-354. 
The country consists of metamorphics intruded by basic dykes ; this was followed 
by east west fissuring, then intrusion of much aplite, then intrusion of porphyries, then 
intrusion of ores. 
The copper ore is siliceous and pyritic. Blende is not plentiful and there is 
little bismuth. There are small amounts of biotite, pink and white felspars and small 
crystals of garnet. Barytes is present in small quantities and molybdenite can. be 
detected with a little trouble. 
" The presence of molybdenite and bismuthinite . . . .  is  noteworthy. " 
" Molybdenite specimens have been observed infrequently in the ore raised, but 
a close examination of my ore samples proves the mineral to be well distributed, albeit 
in minute quantities, through much of the ore, embedded in . chalcopyrite, in magnet-ite 
and in barytes." 
98. BALL, L. C. ; " Rare Molybdenum Minerals at Bamford." Q.G.M.J. , 
vol. xv, July 1914, p. 389. 
Records the occurrence o f  Ilsemannite (Mo02, 4 MoOa) and a molybdate of iron, 
yellow, ochrous and sub fibrous, believed to be a new mineral. 
99. BALL, L. C. ; " The Etheridge Mineral Field." Q .G. M .J . ,  vol. xv, Apr. 
and May 1914, P'P· 174-184, 239-245. Later published as G.S.Q. Pub. No. 245 (105) 
whieh see. 
100. BALL, L. C. ; " The Wolfram Molybdenite and Bismuth Mines of 
Baii)ford, North Queensland." Q.G.M.J. ,  vol. xv, Nov. and Dec. 1914,  pp.  568-575, 617-623, 
map facing p. 613 ; also published as G.S.Q. Pub. No. 248 ( 107) . which see. 
1 01. MORE, G. A. ; in LINEDALE, J. C. ; " Standard Consolidated Tin Mines." Q.G .M.J. ,  vol. xv, June 1914, p. 289. ( Extracts from Warden's reports . )  
At Stannouston the lodes are i n  very coarse a n d  porphyritic granite. The gangue 
i s  quartz and tourmaline is associated with the tin. One lode, " The Wonder," can 
be traced for 600 feet and i s  ten feet wide. 
. 
102. SAINT-SMITH, E. C. ; " Geology and Mineral Resources of the 
Stanthorpe, Ballandean and Wallangarra Districts, South Queensland " with four maps, 
fou r  fi gures and twenty-three plates. G.S.Q. Pub. No. 243. 
' · 
Classification of the Stanthorpe-Wilson's Downfall Rocks. 
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POST TERTIARY. 
1. Granite sand, clay, gravels and rubble. Usually stanniferous. 
Pleistocene ( ?) . 
2. Coarse semi-waterworn gravels, red clay etc. Frequently contain a litt.le 
waterworn tinstone and gold. 
TERTIARY ( ?) . 
3. Dykes of Diorite, mica lamprophyre, basalt, dolerite etc. Non stanniferous, 
but: frequently intimately associated with gold, silver, lead, zinc and copper deposits. 
MESOZOIC ( ?) . 
4. Dykes of rhyolite, quartz felspar porphyry, quartz porphyry and aplitic 
granite ; greisen seams and pegmatite veins. Stanniferous ;  also contains small 
quantities of wolfram and molybdenite. 
5. Fine grained acid granite ( the " Sandy " granite) .  Stanniferous ;  frequently 
also . wolfram and molybdenite bearing. 
6. Coarse grained acid granite ( the " Stanthorpe " granite) .  
7. Porphyritic granite, giant crystals of felspar (mostly orthoclase)  with macro­
scopic sphene and numerous large basic segregations ; at times closely approaches to 
.a diorite in composition. Non stanniferous and not known to be genetically connected 
with othel' metals of commercial value. 
8. Biotite . granite ( the " Maryland " granite ) . Belongs to the type named 
Adamellite. Non stanniferous.  
J•ALAEOZOIC. 
PERMO-CARBONIFEIWUS. 
Upper Bowen ( ?) . 
9. Micro-gr9-nite, dacite, quartz porphyry (the " Blue " granite ) .  Non stanniferous. 
Lower Bowen. 
lu. Marine· · slates" ; tuffs, conglomerates, limestones, shales, sandstones , and 
volcanic 'breccias. Rarely stanniferous, except along its contact with the intrusive 
.acid granites. 
Pre-Permo-Carboniferous. 
11 .  Acid grey felspar porphyry probably a flow. Non stanniferous. 
12. Altered diorite, grano-diorite, hornblende-granite, quartz-diorite, augite­
diorite, mica-diorite. Non stanniferous. 
13. Granulite. Probably originated from the extreme alteration of slates and 
.quartzites. Non stanniferous. 
4 belongs to the Euritic period and it is practically . certain they were the final 
phases of the sandy granite. The residual highly siliceous magma, accompanied by the 
original tin, tungsten, molybdenite and bismuth contents• were introduced into the 
cooling cracks of the already formed less acid and therefore more fusible rock masses. 
" The lode tin was in the main confined to greisenised veins and seams. " 
( Greisenised = true greisen also granite altered to somewhat micaceous quartzose 
granite. )  
" Numerous pipe like structures consisting o f  apparently circular pegmatites 
. . . .  characterise the marginal zone of this rock mass ( sandy granite ) . " 
103. SAINT-SJUITH, E .  C. ; " Molybdenite in the Stanthorpe-Ballandean 
.l)istricts, Southern Queensland." Q.G.M.J. ,  vol. xv, Apr. 1914,  pp. 185-189.  
By far the most important of the host rocks of this mineral is granite, and more 
particularly those having an acid comP'OSit:ion . . . .  also in pegmatites, gneisses , 
crystalline limestones, schists etc ." 
Common associates are bismuth ores, wolfram and tinstone. 
The occurrences in the Stanthorpe-Ballandean district are in the somewhat more 
acid variety of the coarse grained acid (" Stanthorpe ") granite than the normal rock. 
Aplite dykes and veins and pegmatite are sometimes associated with the mineral and 
i t  occurs in the dykes, on joint planes and sometimes as sparsely distributed flakes in 
the " sandy " granite. 
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At Chalmer's claim near Ballandean the rocks are-
1. Sandy granite. 
2. Stanthorpe granite. 
3. Slates etc. ( Permo-Carboniferous) . 
The workings are an open cut i n  the centre of an aplite dyke intruding the slates .. 
The outcrop is mainly quartz-a large acid segregation, roughly circular and 50 feet 
in diameter. Wolfram, ars.enical pyrites, iron pyrites, copper pyrites and fluorspar 
are all associated in small quantities. 
104. SAINT-SMITH, E.  C. ; " Dreadnought Molybdenite claim, Mount Perry.' ' 
Q.G.M.J. , vot xv, May, 1914, pp. 246-247. The lode is a true fissure vein i n  an even 
grained hornblende granite. Copper pyrites and carbonates occur i n  lenses at intervals,. 
and the mine ( shaft 110 feet) was worked for copper before molybdenite became 
valuable. The lode is ten inches wide with a three inch seam of molybdenite. This 
seam appears to be lenticular. The lode material is crushed granite. 
105. SAINT-SMITH, E. C. ; " Tin Kettle Molybdenite and Wolfram Claim,. 
Dalveen." Q.G.M.J., vol. xv, June 1914, pp. 358-359. 
The molybdenite occurs in quartz veins i n  hard coarse grained acid granite;_ 
" Stanthorpe" granite. This is intruded by dykes of the fine grained acid granite, 
which show, in places, graphic and pegmatite structures. 
Three hundred feet to the west of the claim there are h i ghly altered slates of 
Lower Bowen age. 
The ·veins are three inches to one inch in width and there are .eight veins in aiL 
The section nine feet to the south of the workings is :-
Coarse acid " Stanthorpe " granite-slightly silicified. Highly 
altered and silicified " Stanthorpe " granite 3" 
Honeycombed sugary brittle white quartz with occasional 
small flakes of white mica 4" 
Semi translucent hard compact bluish white quartz with 
occasional fl akes of molybdenite ( vein No. 18)  8"  
Honeycombed sugary white · quartz H" 
Hard compact white quartz . . 1 "  
Honeycombed sugary white quartz H" 
S emi translucent somewhat compact bluish white quartz with 
odd flakes of molybdenite ( ve-in No. 7 )  10" 
Highly altered and silicified " Stanthorpe " granite . . 3" 
Coarse acid " Stanthorpe " granite-slightly silicified. 
1915. 106. BALL, L. C. ; " The Etheridge Mineral Field " with one map, 5 plans, 
and 14 photographs. G.S.Q. Pub. No. 245 ; see also 99. 
" In brief, then, we have on the E.theridge an irregular core of granite enclosed 
by schistose metamorphics, which shade outwards into but slightly altered though 
much disturbed sedimentary rocks . . . . " 
" We have true fissures, joints and bedded veins." 
" In both slate and schist: the intimate relationship between mineralisation and 
igneous action is witnessed by the numerous prophyry and diorite dykes in the vicinity 
of the lodes." 
" Pneumotolytic effects are widespread, but there has b.een no marked concen­
tration of the characte-ristic m�tals, except at Angore which geographically belongs to 
the Chillagoe Field. Tin has been worked at Buchanan Creek and o n  the Robertson ;  
tungsten on Buchanan C reek and the Copperfield ; . . and molybdenum is an 
occasional if  rare constituent of the Einasleigh ore. 
107. BALL, L. C. ; " The Wolfram, Molybdenite and Bismuth Mines of Bamford, 
North Queensland." G.S.Q., Pub. No. 248. See also 100. 
"At some period s ubsequent to the earliest part of the Permo-Carboniferous 
epoch, the great series of porphyries that forms the Featherbed Range was intruded 
by an acid magma, cooling as normal biotite granite ; . . . . The Magma in contact with 
the porphyry crystallised without appreciable differentiation ; but the cooling was 
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rapid and shrinkage sufficed to develop well marked jointing that later played an 
important part in the formatiqp. of the ore deposits. The slow crystallisation of the 
main mass was accompanied by the expulsion of the more mobile constituents, 
otherwise known as mineralisers, of which, after water, the chief were various 
fluorides, chlorides, borates, tungstates, et:c. These collected under high pressure in 
the open joints of the overlying contact zone and thence gradually penetrated the cool 
granite ; . . . .  the rock . . . .  was changed to quartz rock and greisen containing 
:greater or less quantities of bismuth, molybdenite and wolfram. The chief repositories 
·of these minerals are however the quartz pipes, which are perhaps the most: puzzling 
features of the wolfram fields. I doubt if  they can be explained as replacement 
-deposits of any variety, and as an alternative venture to suggest magmatic gas stoping 
with change from crysta,lline granite to colloidal silica, subsequently solidifying as 
-crystalline quartz . . . .  " 
" The porphyries are remarkably free from jointing, and to that we must attribute 
their complete want of ore bodies at this centre." 
TJ1e granite is composed of quartz, orthoclase, plagioclase, biotite sometimes 
altered to chlorite. Wolfram is a p rimary constituent in 3 cases all within the 
··contact zone. 
Greisen. All stages between slightly greisenised granite (wherein the felspar 
is slightly kaolinised, the biotite chloritised or changed to muscovite, and the quartz 
much in excess) and quartz rock with little more than traces of silicates. 
Quartz Rock. enclosing the " spar " pipes, almost entirely bluish crystalline 
granular quartz often much cracked and with miarolitic interspaces, some of which 
·contain flakes of muscovite or a chlorite mineral. Exceptionally a little white kaolin 
derived from felspars is seen in the cavities and in one c ase granular magnetite was 
observed. Both wolfram and molybdenite may occur in this rock . . . .  and bismuth 
has been noted in the interspaces. Pyrite is a comparatively rare accessory and 
actinolite was found in the rock at one point only. 
" It is plainly evident that ' bastard spar " is simply silicified country, one stage 
beyond greisen . . . .  "
. Graphic granite is rarely developed and pegmatite is not very common. The 
former . presence of P'egmatite in the ore bearing pipes is denoted by the wolfram 
bearing kaolin and crystallised quartz filled vngs of many of the mines. 
Ore Deposits. 
" The master-joint:s, but slightly less inclined than the porphyry contact surface, 
have had the most potent influence in directing the final trend of ore deposition, for it 
has been found that most of the pipes pitch along them. The steeply inclined subsidiary 
joints on the other hand have been of no less moment in that they provide conduits 
for the mineralisers and the ore bringers, and under favourable circumstances some 
actually become the loci of ore deposits."  
" . . . .  the ore bodies pToper fill  irregular and deformed pipBs, which frequently 
branch and repeatedly give off short spurs. They are subject to tapering, either 
gradual or acute, and they are specially liable to abrupt truncation on any of the 
numerous cross joints of the enclosing quartz rock. Empty pipes are extremely 
rare . . . .  " 
" The great bulk of the pipe filling is a white crystalline quartz. which contains 
wolfram and molybdenite in variable proportions . . . . the evidence is plain that 
the quartz wolfram and molybdenite crystallised a.lmost simultaneously ; but the 
introduction of the metalliferous minerals is thought to h ave been later than the 
first emanation of mineralisers. Much of the molybdenite occurs in miarolitic cavities 
and seems to have come in or remained mobile till towards the C )mpletion of 
solidification.'' 
" The vugs . . as a rule contain detrital matter including quartz rock, 
greisen, crystalline and crystallised quartz and much kaolin . . . .  " 
Genesis. 
" the residual gaseous emanations of the deeper seated crystallising 
granitic magma, on their expulsions from the still highly heated interior, stoped their 
way into the cooler contact granite, following- preferably but not exclusively joint 
intersections ; and that the contorted tubular channels or pipes so formed were 
simultaneously filled with colloidal siliceous solution derived from the minerals of  the 
rock destroyed. The ' spar ' surrounding the pipes \\'as produced by pneumotolytic 
action."  
28 THE TIN, TUNGSTEN, AND MOLYBDENUM DEPOSITS OF A USTRALIA.  
Productlre zone. One would expect the periphery o f  the intrusive dome to be 
a favourable locus but thi s  is not by any means the case. It is  more probable that 
the summit of the massif was the most favourable but this idea fails time and time 
again. . 
Associates of the Wolfram and Molybdenite, (r) = rare, (c)  = common; ( ?) = 
doubtful. Actinolite, Azurite (r) , Native Bismuth (c) , Bismuthinite (c) , Bismutute (c) , 
Bismite (c) , Blende ( r ) , Cassiterite ( r) ,  Cerussite ( ?) ,  Chalcopyrite (c) , Chillag�te ( �) ,  
Fluorite (c ) ,  Galena ( r ) , Heamatite (r) , Hyalite ( r ) , Ilsemannite (r) , Kaolin (c) , 
Limonite ( c )  Magnetite, Meymacite { ?) ,  Molybdite ( ?) , Monazite ( r ) ,  Opal (r) , 
Powellite (r) ,' Pyrite ( c ) , Quartz (c) , Scheelite ( c ) , Stolaite ( ?) ,  Tourmaline (r) . 
108. BALL, L. C. ; " The Wolfram Mines of Mt. Carbine, North Queensland/' 
G.S.Q. Pub. No. 251.  
" The upper portion of the Mitchell River is a mineralogical p rovince 
characterised by the occurrence of tungsten and tin bearing p egmatites in altered 
sedimentary rocks near their contact with intrusive granite . . . . the granite outcrops 
lie in three nearly parallel lines, along which are strung numerous wolfram and tin 
workings." 
• 
. 
"Schist and slate are the enclosing rocks of the ore deposits at Mt. Carbine, but 
the always present intrusive granite approaches within a few hundred feet · of the 
workings and I anticipate that it will be met in sinking within a few hundred fe·et of 
the mill level." 
MT Holmes 
l ore . 
bodtes 
TowN SH I P  
Carbine I-fill  
8urton 
Ridge 
Diogrommafic Secfion through Carbi"ne Hill 
and across the Mitchell Valley:_ 
"A study of the grouping of the granite outcrops leads to the conclusion that a 
number of parallel batholiths h ave been partly exposed, and further that these occupy 
anticLnal loci in a series of great earth folds produced by forces acting from North East 
and South West." 
'"The granite" is a tenary quartz orthoclase biotite granite,
· 
of  medium texture 
. and in many parts exhibiting a well defined porphyritic structure." 
Trve greisen is rare. 
" The ore deposits are tabular in form and the veins are bunched into overlapping 
and slightly radiating zones of which at l east twelve can b e  distinguished. Each zone 
includes fissures which while preserving on the whole a rude parallelism, frequently 
branch and in places converge sufficiently for anastomosis ." , 
" Petering out is a constant characteristic but an overlapping vein is almost 
always to . be found within a few feet." 
" They are plainly composite fissure veins or dykes formed in intrusive emanation 
zones-the o re bearing solutions forcibly intruded the overlying rock under disruptive 
pressure." 
Where the slates and schists have been fissured the ore does not follow joint 
planes but where there is little fissuring it does. 
In general there is no replacement of the country and the pegmatites are sharply 
divided from the country. 
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"Apparent faulting is not uncommon but the heave i s  never great and most of 
the faults or joints are older than the reefs . "  
· 
The Gangue is mainly quartz but felspar is abundant and muscovite occurs 
in a few veins. Tourmaline is not common. Associated minerals are pyrites, cassiterite 
in quantity on the old Joseph lease, a little molybdenite, Scheelite is a constant 
associate of the Wolfram but mainly small quantities. T he Wolfra� is probably 
ferritungstite. 
· 
109. B,\.LL, L. C. ; " Find of Molybdenite at Boomarra, Cloncurry District:." 
Q.G.M.J., Vol. xvi, June 1915, p. 300. 
The country i s  highly altered metamorphics with a central cor� of igneous rocks 
--diorite. felsite, pegmatite . . Pegmatite suggests granite somewhere nearby. 
The specimens forwarded are crystalline, calcareous metamovphics. Calcite is 
abundant with much fibrous green hornblende in a matdx of· pinkish felspar; : One 
specimen very siliceous with a few flakes of Molybdenite. Another has thin stringers 
of chalcopyrite. 
The specimens from the limestone which Mr. Russel ( Inspector of Mines) found 
to contain molybdenite in situ is a coarse crystalline aggregate of granular calcite 
with a few crystals of quartz and numerous pencils of a dark green silicate believed 
to be Actinolite. Th� occurrence of molybdenite in such a m atrix is . probably unique. 
1 10. BALL, L. C. ; " Molybdenite in the Mt. Perry District. " Q.G.M.J., vol. xvi , 
Oct. · 1915, pp. 503-505, with . three plans. 
The Tyrconnel lies on the eastern side of a granite massif. The granite , is of 
medium texture, sometimes con taining biotite, sometimes hornblende. Greisenisation 
and granite dykes were observed in some places·. The intruded sedimentaries on the 
eastern side are schistose. . ' 
At the Tyrconnell itself the granite is aplitic in aspect · and the ore body is a 
nearly vertical pipe of c rystalline quartz, believed to b e  about forty feet in diameter. 
Outside the quartz is three to nine inches of grey felspar, projecting into the quartz 
in pegmatitic fashion. Outside again is one to six inches of coarse grained aplite or 
fine grained pegmatite, with quartz and felspar in equal amounts. Beyond this again 
and sharply marked off from it, is decomposed granite. In the shaft, which is on 
one side of the pipe, the footwall is slickensided. 
111. BALL, L. C. ; "Alluvial Tin Sluicing on Mt. Spurgeon." Q.G.M.J., vol . xvi , 
Feb. 1915, p. 58. 
112. SAINT-SllfiTH, E. C. ; " Perseverance Wolfram and Molybdenite Reef, 
Copperfield River, Kidston District." Q.G.M.J., vol .  xvi , Aug. 1915, pp. 415-417. 
The r eef is situated on the north west slope of a rough granite ridge. It 
occupies a master joint in the granite, a joint which was reopened by subsequent earth 
movements and filled with molybdenite and wolfram bearing quartz. 
The country is pink to red moderately coarse granite, sometimes with bronze 
mica, but often without. On tbSl footwall of the reef there is a band of grey glassy 
quartzose granite with splashes of molyb denite. The wi·dth of the true reef is ten 
inches and · in it  are two generations of quartz, the later of which is richer in 
molybdenite. In addition there are a little iron _pyrites and a secondary green mica. 
113. SAINT·SMI'fH, E. C. ; " G eology and Mineral Resources of the Cooktown . 
District Tinfields." Q.G.M.J., vol. xvi, Aprl . Aug. Sept. Oct. and Nov. 1915,. pp. 160-167, 
376-390, 432-447, 488-502, 553-563. Also published as G.S.Q., Pub. Nb. 250 ( 1 19 ) 
which see. 
1916. 114. BALL, L. f. ; " Notes on a short tour in the Gladstone District ."  
Q.G.M.J., vol. xvii, May 1916,  p.  213-214. 
At the Nagoorin Molybdenite claim the molybdenite is sparsely districuted in a 
coarsely crystalline white quartz, which fills joints, fissures and pipes in a rath�r 
basic intrusiv� granite, within- a few chains of its contact with volcanic breccias. 
115. DUNSTAN, B. ; " Queensland Mineral Deposits. A review of Occur­
rences, Production, Values and Prospects." 
" 2. Molybdenite." 
Q.G.M.J., vol. xvii, July, 1916, pp.  314-315. 
· 
The principal lodes are at Wolfram ; others are at Bamford, Sandy Tate River, 
Kids ton, Oil era Creek and Stan thorpe. Other areas being prospected are in the 
Chillagoe and Herberton Mineral Fields and at Rosedale, N.W. of · Bundaberg. 
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116. LAUN, E. J. ; " Molybdenite in the Sandy Tate District, The Kitchener 
Mine. "  Q.G.M.J., vol. xvii, July 1916, p. 297.  
The district is ten miles southwest of Almaden. The outcrops of the lodes ars 
massive, " buck " quartz, with cavities w here the molybdenite has weathered out. 
The Kitchener lode dips at 45° ; the country i s  · granite ; at 40 feet depth the 
shoot of ore is 122 feet long and the average grade of  the ore is 3 per cent. The lode 
appears to be of true fissure type. 
117. REID, J. H. ; " The Comet Mine, S undown, Ballandean." Q.G.M.J., 
vol. xvii ,  June 1916, pp. 258-260. 
The country is altered much silicified slate, with well developed and approxi­
mately vertical joints. Other joint systegls, not vertical and running parallel and 
across the vertical system, occur in proximity to the lode&,; these sometimes determine 
the boundaries of the ·ore lenses. The Comet lode like the Sundown is genetically 
connected with the dominant vertical joints. The lode contains copper ore and tin 
and wolfram is desseminated throughout. The ore occurs in lenses, irregular in 
shape and erratic in distribution. 
Probably, as suggested by Sa!nt-Smith, reopening of certain joints allowed upward 
passage of mineral bearing solutions and thus the ore is confined to certain zones. 
1 18. REin, ,J • .  H.; " Sundown Tin and Copper Mine, Ballandean." Q.G.M.J., 
vol. xvii, June 1916, pp. 260-261. 
There are two parallel lodes, one tin and one copper, 3� chains apart. They 
are on app•roximately vertical joints in silic ifi ed slates. The ores occur in lenses. 
119. SAINT-S:MI'l'H, E. C.; " Geology and Mineral Resources of the 
Cooktown District Tinfields." with 3 maps, 4 figures , 59 plates ,  1 SP.ct.ion and 3 plans. 
G.S .Q . ,  Pub. No. 2 50. see also 113. 
Classification of rocks. 
Recent and Post T.ertiary. 
1.  Granite and slate derived alluvial detritus 
Usually stanniferous 
2. Older alluvial deposits occupying terraces 
Usually stanniferous 
3.  Basalt 
Non stanni ferous but overlyip g  stanniferous alluvial in places. 
Post-Permo-Carboniferous ( ? )  
1 .  Diorite, quartz diorite etc. dykes. 
Non stanniferous. 
2.  Granite and porphyry with their associated acid dykes 
Stanniferous for the most · part. 
Permo-Carboniferous ( ?) 
Slates, shales volcanic tuffs and a gglomerates, quartites sandstones, 
grits etc. 
Rarely stanniferous except along the contact of the intrusive granites. 
By far the greater portion of the tin· won has come from the alluvial deposits. 
The granite is mostly normal biotite granite, but at times has a tendency to 
develop porphyritic crystajs of orthoclase. Except in one instance (N.W. of Mt. Leswell)' 
the granite becomes progressively finer as the periphery of the intrusion is approached. 
·This fine grained marginal zone is distinctly more acid. Tourmaline is abundant 
throughout the granites. Pegmatite veins occur in several places. The porphyry is in 
the form of l arge dykes, but no tin appears to be genetically connected with them. 
In several places masses of tin bearing crushed and decomposed greisen and 
granite h ave been sluiced, e.g. Lode Hill ,  Mt. Hartley, S and Hills.  These parts are 
seamed with very numerous tiny veins of tourmaline and tin. 
Tourmaline is also very abundant in reefs which carry tin.  
Mt. Hartley Wolfram lode is the only place where there has been any attempt 
to .mine wolfram. Elsewhere it occurs in insignifican t  quantities. Mt. Hartley lode 
is . situa�ed in porphyritic granite country. Th e hanging w all  is well defined and shckens.Ided ; the lode is  fine grained quartz seamed with very fine grained tourmaline­
and muscovite. It was v ery rich at the surface. The wolfram occurs in small bunches 
th roughout the lode. 
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Other ass
-
ociates of the tin are, gold common i n  very small quantities, mol:ibdenite 
rare, copper and galena in Mt. Amos lodes, mispickel i n  lodes, corundum in alluvial 
in three localities cyanite in one alluvil!J ; ilmenite abundant magnetite widespread in 
small amounts, hematite rare, monazite in small amounts, scheelite rare, topaz rare. 
120. SAINT-SMITH, E. C.; " Boulder West Mine, Gurrumbah." Q.G.M.J. 
vol. xvii ,  Feb. 1916, pp. 55-57. 
The mine is situated near Irvinebank. The lode formation is a mass of 
low grade stanniferous greisen in coarse acid granite. There is a huge quantity of 
greisen and the mass probably widens in depth. Six hundred tons of stone have been 
crushed, averaging 1.78% tinstoue. There is no trace of wolfram, pyrites, copper 
ores or bismuth ores. 
There are other stanniferous greisens in the area, e .g. Dalziell Boulder. 
121. SAINT-SMITH, E. C. ; " Devon Wolfram Mine, near Coolgarra." 
Q.G.M.J., vol. xvii, Feb. 1916, pp. 57-58. 
The main lode is a large pegmatite dyke, mainly quartz and coarse biotite, i n  
acid granite. Another lode shows ten inches o f  biotite on the eastern wall and a few 
inches on the western wall, with three feet of brittle white quartz with a little 
scattered biotite, in the centre. A little wolfram occurs in the biotite. 
In the main lode wolfram occurs in masses of biotite, associated with monazite 
and fl uorspar. A little i ron pyrites and scales of molybdenite also occur. The biotite 
is frequently in oblique seams. 
122. SAINT-SMITH, E. C. ; " Malvery Tin Mine, Gurrumbah, North Queens­
land." Q.G.M.J., vol. xvii,  Aug. 1916,  pp. 367-368. 
There are nearly horizontal seams of greisenised granite formation, which 
carried rich pipes of ore on the outcrop. They probably re·present mineralised material 
filling joints in the granite. There are two main tin bearing seams, in which the ore 
occurs in bunches and shoots. 
123. SAINT-SMITH, E. C. ; " Robson's Lodes of Wolfram, Tin, etc., Tinaroo, 
North Queensland." Q.G.M.J., vol. xvii, Aug. 1916,  pp. 368-370. 
In the United claim there are numerous veinlets in fine grained aci d  biotite 
granite as country rock. The veinlets vary from knife edges to three inches in 
thickness and are usually separated from each other by about six inches of granite. 
Wolfram occurs in the veins and on strongly developed vertical heads. It i s  accom­
panied by greenish biotite and a little molybdenite. Slickensides are abundant 
near the mineralised parts and there is most mineral where there are most heads. 
121. SAINT-SMI'l'H, E. C. ; " Kangaroo Hills Mineral Fields, North Queens­
land. Notes on some mines etc." Q.G.M.J., vol. xvii, Nov. 1916,  pp. 534-539. 
1917. 1 25. BALL, L. C. ; " Tommy Burns Tin Mine, Sunnymount, Chillagoe Mineral 
Field." Q.G.M.J., vol. xviii, pp. 601-602. 
Ore bodies occur at the intersections of indistinct joint planes in highly altered 
slates. They form rich patches up to fifty square feet in area, but without persistence 
in depth. New shoots of ore. may be located by following the joints. The slates rest 
on a stock of granite of which tin and wolfram are the magmatic segregation products. 
126. BALL, L. C. ; " The Arbouin Copper mines at Cardross . . .  " Q.G.M.J. ,  
vol. xviii, Oct. and Nov. 1917, pp. 492-502, 546-555 ; also published as G.S.Q. , Pub. No. 261, 
1918, (131 ) ,  'Which see. . 
127. SAJNT-SJtiiTH, E. C. ; " The Kitchener Molybdenite Mine, Khartoum." 
Q.G.M.J., vol. xviii, May 1917,  pp. 226-229.  
The country is even grained hornblende biotite granite. It is intruded by 
numerous, extensive dykes and sills of a fine grained acid granite with abundant 
biotite (like " sandy granite " at Stanthorpe and N ew England ) .  The edges of the 
" sandy granite " are often very fine f!;rained ( felsite) other times it merges into a 
quartz porphyry. There are some small veins of pegmatite in it. 
Quartz reefs occur along the margin, havin g  been formed in cracks and fissures, 
caused by 1. disruption of coarse granite 2. contraction of " sandy " granite. 
In some cases the reefs represent an ultra-acid phase of a pegmatite. There is 
no evidence of true fissure reefs. 
· 
Th� lodes consist of a series of lenses usually overlaoping slightly and there 
are many stringers and veinlets of quartz in addition to the lodes. In�rease: in width 
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of the ore body is usually accompanied by incre�se in value of the ore. In the 
Kitchener the best values accompany the steeper dip•s of the reef. 
Wolfram bismuth iron oxides, copper pyrit:es, and iron P'Yrites are sometimes 
but not often associated with the molybdenite. 
128. SAINT-Sl\HT'H, E. C. ; " Mistake Wolfram Mine, Emuford." Q.G.M.J., 
vol . xviii, May 1917, pp. 229-231.  
The country is fine grained red granite,_ much crushe� and altered alongsi�e 
the lode channel. The deposit i s  a fis�ure vem and the . casmg of t�e ore �ody IS 
fluorspar in which there are stringers of �olfram. . On the western s��e •. outside �h� 
fluorspar casing, there is  a considerable width of highly crushed . and s_il�c�fied gramt�, 
with stringers of wolfram and a little fluorspar . . The gan�ue iS a SillCl:fied altered, 
fine grained granite. The length · of the shoot iS approximtaely 270 feet and the 
average grade is 4 %  wolfr�m. 
129. SAINT· SMITH, E. C. ; " Ohlsen's Molybdenite claim, Lappa, North 
Queensland." Q.G.M.J.,  vol .  xviii, June 1917, pp. 272-273 .  
The country is a dense hard, fine grained aplite ( quartz a n d  felspar) , intrusive 
into·· coarse acid granite. Th� aplite is replaced by q_uartz along the joints, giving a 
patch work appearance. Molybdenite occurs in patches in the qu·artz. There is no 
wolfram, bismuth etc. associated with the molybdenite. 
130. SAINT-SMITH, E. C.; " Notes on some Molybdenite Mines at _Khartoum, 
North Queensland."  Q.G.M.J. ,  vol. xviii, July 1917,  pp. 345-349. Descriptions of 
workings. 
1918. 1 31.  BALL, L. C. ; " The Arbouin Copper Mines at Card ross . . . . " G.S.Q. 
Pub. No. 261. 
" The Cardross area 1s one essentially of schist and gn�iss, interspersed with 
pegmatite, and elvans. The lodes are i rregular composite fi ssure systems,  with ore 
shoots d ue to pneumato-hydato-genetic action in the vicinity o� cross· fractures 
occupied by elvan dykes. 
" The presence of magnetite in association with pyrite, chalcopyrite, and arseno­
pyrite in the chieftain ore body brings them into close relationship with the group of 
�ontact deposits and the discovery on the field of tourmaline, fluorspar and topaz, 
and wolfram . . . .  points still more conclusively to proximity of the parent magma.'' 
There are traces of Molybdenum in the tin lodes of Baker's Camp section. 
There is wolfram in s mall quantities on the L line and appreciacble quantities 
at the Clansman and Abin Macgregor and at Mt. Oliphant. 
132. BALL, L. C. ; " Simpson's Molybdenite Find. In the Connors Range, 
near Cardowan, Central Queensland." Q.G.M.J. ,  vol. xix, J uly 1918, pp. 304-306. 
The molybdenite is restricted to the peripheral part of the intrusive granite. 
The outcrops would seem to suggest the influence of pronounced fissuring in the 
granite, but further work will p robably show that the quartz occurs on joints. The 
country rock is coarse, pink biotite, granite. 
133 • •  JENSEN, H. I. ; " The Stanthorpe-Ballandean District." Some Wolfram 
and; Molybdenite Occurren�es." Q.G.M.J. ,  vol. xix, Oct. 1918, pp. 458-461. 
The wolfram and molybdenite are usually conspicuously connected with intrusion!\ 
of " sandy " granite. As a rule the " sandy " granite itself does not contain the 
minerals,  but they occu � in the quartz aplite, greisen,  quartz and minette dykes, which 
represent the mothe-r hquor of the sandy granites, and which were injected in the 
final stages of consolidation of the " sandy" granites. 
Saint-Smith Q.G.S. , No. 243. ( 102) emphasises the peculiar octopus. shapes of 
the " sandy " granite m asses. They seem to h ave eaten their way upwards in an 
irregular manner and have sent tentacle like dykes out to all sides, following principally 
the joint direction� of the host rock., 
· 
. In New England the 
" sandy ·· granite is definitely the source of tin, wolfram 
and molybdenite. In the Northern Territory it is the mother rock of all the princip�J 
metalliferous lodes. . 
The " sandy •• granites generally speaking, are aplitic granites, consisting princi­
pally of quartz and orthoclase. A little biotite is generally present. The dyke 
deriva�ives are �1)  quartz 8;Plite dykes ( 2 )  greisen dY.:kes. Wolfram is generally 
fOUnd . m ( 1 )  or m quartz vems connected with (1 ) .  Molybdenite may occur in (1) -, 
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but more often in (2)  and in quar:tz veins connected with ( 2 ) .  �in i::; also · a product 
of (2) . 
Benjamen's Molybdenite Mine, mines at Mineral Hill, Lord Nolan and Kilminster 
and F. Paul's claim are described in detail with sketch plans. 
' 
134. JONE S, Hon. A. J,, " The Mining Indus_try of Queensland." Q.G.J., 
vols. xxxii-xxxiii, 1916, 191 8 ;  also Q.G.M.J., vol . xix, June 1918, pp. 252-256. 
Production and price of wolfram and molybdenite 1914-1917. 
135. :POOLE , ·  W. ; " Molybdenum, Production, Properties, Uses." Q.GJVLJ.,  
vol. xix, Aug. 1918, pp. 361-364, ( reprinted from the Australian Chemist and Metal­
lurgist, June 1918 ) .  
The Molybdenum deP'osits o f  New South Wales and Queensland are associated 
with various " sandy " granite and occur close to the contact of the granite and the 
rock which it intrudes. The deposits occur as : -
1.  Pipes o f  quartz pegmatite granite. 
2. Aplitic s egregations. 
3. Pegmatitic segregations. 
4. Quartz veins containing felspar. 
5. Quartz veins. 
6. Contact deposits. 
1919. 136. JENSEN, H. I. ; ." The Scheelite Field near Percyville ." - Q.G.M.J. , 
vol. xx, Jan. 1919, pp. 12-13. 
The country is, metamorphosed diorite-decomposed felspar and mica-traversed 
by scheelite bearing quartz. veins. To the north is a bill of mica schists intruded by a 
network of granite and pegmatite dykes. Scheelite occurs in some of the pegmatites 
as well as in the quartz veins in the decomposed ·diorite. The 'pegmatites are the 
source of the mineralisation, having introduced gold, scheelite and bismuth. 
137. REID, J. H. ; " Wonbah Molybdenite Mine." Q.G.M.J. , vol. xx, Nov. 
1919, p. 465. 
A • white qua.rtz pipe in granite, which, for its size and regularity must be 
unique in Australian occurrences. The pipe is approximately cylindrical in shape 
and has been worked to a vertical depth of 180 feet. In No. 1 level the diameter is 
42 feet, in No. 2 ( 160 feet) 58 feet. The inclination is regular 10 to 20 degrees . 
Associated with the molybdenite there is a little chalcopyrite, galena, iron pyrite and 
zincblende. _ 
1919-1920. 138. BALL, L. C.; " The Geology of Wolfram, North Queensland. Field 
Notes." (Based on observations made in 1912 ) .  Q.G.M.J., vol. xx, Dec. 1919, pp. 509-511, 
vol. xxi, Jan. and Feb. 1920, pp·. 6-11, 50-56. 
The outstanding feature of Wolfram as a mineral field is its location on the 
periphery of a granite massif . . . . This particular granite area has an average 
width of four miles in a total length of tw enty miles . . . .  
At several places the granite, near its contact with the intruded porphyry 
and slate, has been altered and more or less greisenised, the end product of alteration 
being quartz rock (and less commonly mica-rock) ,  within which the ore bearing 
quartz pipes occur. The older rocks, however, nowhere exhibit more than the slightest 
trace of . greisenisation and they are quite unproductive. 
The variant granitic types aplite and pegmatite have been met within the 
;mined area, but diorite was found only without the greisenised terrain. 
We have evidence of faulting . . . . These are in all cases younger than the 
ore deposits . . . . Normal1y, the granite, or more properly sp-eaking grano-diorite, 
co�sists of granular glassy quartz, abundant lath shaped white plagioclase, and a 
little pink orthoclase, with scattered flakes and books of biotite . . . .  
· 
Where · it has · escape,d greisenisation in the close vicinity of the quartz pip·es, 
pinitisation and chloritisation have prevailed and impregnation by molybdenite is not 
:tJP.known." 
In addition to the grano-diorite th e following igneous rock types are described­
aplite�. pegmatite, diorite, and porphyry. The sedimentaries which contain Lepidodendron 
a.ustrale were placed as Carboniferous but Ball points out that they may be Devonian. 
Regarding tl;le ore deposits .Ball says- ·.·.J \ ,  
. : . " We hav:� four separate loci of greisenisation and ore deposition on the periphery of the Wolfram granite · massif . . . . . 
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" Mineralisation is general and ore deposition i n  particular are c onspicuously 
absent from both porphyry and slate ; and it is only at the few places mentioned that 
they have taken effect in the granite by reason of the favourable contact contours 
subsisting there at the time of intrusion . 
" Confining ourselves to the immediate vicinity of Wolfram, reference to the 
accompanying maps will make plain the following facts. The mines are on the 
northern edge of the granite m assif, near the junction of the Featherbed Range 
porphyries and the Hodgkinson slates ; in the granite along its contacc with the older 
rocks greisen i s  developed, but especially _ opposite the slates, and the quartz pipes, 
with their metallic minerals, are found in the greisenised couJ:Itry only." 
The genesis of the pip·es is discussed, pneumotolytic action being accepted as 
broadly the process concerned, but a diftlculty is pointed out in accounting for the 
form of the pipes, characteristic vugs and the distribution of the metallic minerals 
at Bamford, where conditions are noc unlike those a.t Wolfram ; and the hypothesis of 
magmatic stoping and the immediate filling of the pipes with colloidal silica is 
again put forward. The role of colloids in ore formation i s  discussed at some length. 
The following gangues· are described and discusseu-greisen, mica rock, quartz 
rock, quartz pipes, and quartz veins. 
The following minerals are described from the ore bodies arsenopyrite, 
bismuthinite native bismuth, bismuth ochre, bismuthite, blende. calcite, cas·siterite, 
cervantite, chalcopyrite, chlorite, felspars, fluorite, galena, garnet, hematite, i lsemannite, 
iron silicates, kaolin, limonite, micas, molybdenite, . molybdite, monazite, pinite, pitch­
blende, powellite, psilomelane, pyrite, pyrrhotite, quartz, scheelite, scorodite, sericite, 
siderite, stibnite, topaz, tourmaline, turgite, wolfram. 
1920. 139. BALL, L. C. ; " MoJybdenitt:: from the Tarong Railway.''  Q.G.M.J., 
vol. xxi, Feb. 1920, p. 56. The prospects are regarded as unfavourable,  the area being 
too far inside the granite and the molybdenite and wolfram occurring only in flakes. 
140. JENSEN, H. I. ; " The Geology, Mineral Prospects and Future of North 
Queensland." Q.G.J. ,  vols. xxxiv-xxxv, pp. 23-36. The same material as in Jensen 1923 
( 1 56) but more condensed. 
141.  JENSEN, H. I. � · •  Report on Robson's Tin aroo Mines and Adjacent 
Alluvial Freehold." Q.G.M.J. ,  val.  xxi, Jan. 1920,  pp. ·1 1-12.  
· 
The country is acid biotite granite, with stil l more acidic quartz aplite dykes, 
:-;orne almost felsitic and one greisen. 
Robson's Top lode is a quartz aplite· dyke, eighteen inches to two feet wide, 
in a vertical fissure. Copper, tin and wolfram occur i n  patches and molybdenite in 
veins on joints outside the lode. 
· On the Star o '  th e North there is six inches of quartz with a stock-work of 
veins in the granite alongside. 
pp·. 412-13. 
142. RE ID, J. H. ; " Pikedale Tin Discovery. ' '  Q.G.M.J., vol. xxi,  Oct. 1920, 
The country is " Stanthorpe " granite. The tin bearing formation is probably an 
irregularly shaped body or a " pipe." The lode material is  a typical ·soft greis·en of 
mica, quartz and a lit1le felspar: 
143. SAINT-SMITH, E. C. ; " Green and Marvell's Tin Properties, Emuford.'' 
Q.G.M.J., vol. xxi, Oct. 1920, pp. 4 13-419. . 
The country is granite, which is frequently aplitic. Tin occurs in veins on 
jo.ints, disseminated through the granite and in true fissure veins up to three feet wide. The ore bodies are chloriti c. 
1921. 144. B ENTIVOGLIO, M. ; " Noces ou Cassiterite Crystals from the New 
England District, N.S.W. and Stanthorpe, Q." P.R.S.N.S.W., vol. lv, pp·. 65-82, with 
12 figs. and 1 plate. 
denum." 
145.. DUNS'l'AN, B. ; " Nine Articles on Industrial Minerals. G.S.Q. Pub. No. 268. 
No. 4 Molyb-
�he principal lo.calities in Queensland and elsewhere i n  the Commonwealth, geological. features, m meral associations, molybdenum ores, concentration methods, metallurgical treatment, uses, production and values are discussed. 
E f d ,  
1
Q
46. SAINT-SMITH. E .  C. : " Mistake Wolfram and Fluorspar Lode. mu or . .G.M.J.,  vol. xxii, Jan. 1921,  pp. 14-15. 
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There are two lodes described. The main lode ( wolfram bearing) consists of 
tluorspar lode material with quartzose wolfram ore associated. The other lode consists 
of tour feet six inches of fluorspar with a twelve inch wolfram bearing "Vein.  Biotite 
is abundant in this lode. 
147. SAINT-SMITH, E. C. ; " The (Ewan) Tin Syndicate's Leases Kangaroo 
Hills Mineral Field." Q.G.M.J. ,  vol. xxii, Sept. 1921, pp. 353-6. 
' 
In the " Shrimp " and " Barramundi " the country is clay slate and schist with 
occasional bands of quartzite, intruded by extensive belts· of granite and felsite. There 
is a zone of fractures at right angles to the strike and the richest deposits of tin are 
in these fractures. In the " :Shrimp " the ore is a kaolinised, chloritic, crushed slate 
and in the " Barramundi " it is ferruginous cru shed slate. 
In the " Terrible Whale " and " Tin Syndicate " leases the country is granite· 
and the lode chloritised grani�e. 
1922. 148. SAINT-SMITH, E. C. ; " Sardine Tin Mine, Kangaroo Hills." Q.G.M.J., 
. vol. xxiii, Jan. 1922, pp. 5-6. 
The country is altered slate and quartzite, intruded by granite and porphyry. 
The lode is in the quartzite ; it is V4ide and the ore is in large lenses, practically 
continuous with each other. 
149. SAINT-SMITH, E. C. ; " Canary Tin Mine, Kangaroo Hills." Q.G.M.J. ; 
vol. xxiii, July 1922, pp. 263-264. 
The country is crushed slates and quartzites, half a mile to the south of granite. 
To the south west is a prominent dyke of porphyry. The tin lode occupies: a fissure 
at right angles to the strike of the sl ate and produced by the intrusion of the granite 
mass. The ore occurs in lenses. 
100. SAINT·S�fiTH, E. C. ; " Geology and Mineral Resources of Portion 
of the Southern Section of Oakey Creek Di.strict, Kanglaroo Hills Mineral Field." 
Q.G.M.J., val. xxiii, Aug. & Sept. 1922, pp•. 309-14, 349-55. 
The rocks of the area 
Recent 
Upper Devonian . .  
are : -
Small patches of alluvium. 
Quartzites, slates, mudstones, grits and limestones with 
interbedded andesites and rhyolites ; 
The latter were traced into less metamorpho·sed beds underlying beds with 
Lepido(lendron at Clarke river, where there are beneath them limestones with Middle 
Devonian corals. 
They are also intruded by medium grained grey to pink granite and porphyry 
dykes which caused much more alteration than the granite. There are also typical 
aplitic granite dykes and margins to the granite mass·. There is  notable silicification 
of the adjoining quartzites and slates. 'l'here are many chloritic lode formations and 
evidence is given to show that the porphyry dykes are genetically associated with the 
tin ore. 
The mines are described in detail. 
151. SAINT-SMITH, E. C. ; " Notes on some Tin Mines of the Kangaroo Hills 
Field. " Q.G.M.J., vol .  xxiii , Oct. 1922, pp. 392-393. · 
Some of the lodes are i n  crushed slate c ountry, and some in acid granite. 
The lodes. are usually chloritic and the best values accompany kaolinised material. 
1923. 1 52. BALL, L. (". ; " Black King Tin Mines, Herberton Mineral Field." 
Q.G.M.J:, vol. xxiv, Oct. 1923, p•p. 371-374. 
The lodes are not fissure lodes and the abrupt termination of shoots is not due 
to faulting, the controlling part being played by joint systems. 
The main granite mass is a coarse grained porphyritic quartz, felspar, mica. 
granite. The presence of aplite and relatively insignificant pegmatite emphasise the 
unstable conditions of solidification. 
Ball plotted the joint systems in the various levels in a.n endeavour to predict 
the positions of further shoots. He- obtained no definite result, but suggested that more 
intensive work of that type is needed. 
" The rich shoots are without distinctive indicator�, but we know that deposition 
took place where the jointed granite has s uffered intense chloritisation and silicification. besides some pinitisation and pyritisation ; and plainly we have no alternative but to follow up the joints in the mineralised country." 
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1 53. BALL, L. C. ; " Memo on the Scorpeus Tin Mine, Herberton."  Q.G.M.J., 
vol . xxiv, Nov. 1923, p. 422. 
The wide low grade formation is in granite a few chains from the slate contact. 
Along the contact are numerous shoots of copper ore. The lode is  chloritised and 
silicified granite with no definite walls and gradual . change from chloritised granite 
to chlorite. 
154. BA LL, L. C. ; " Report on ihe Good Friday Tin Mine, Herberton Mineral 
Field." Q.G.M.J., vol.  xxiv, Dec. 1923, pp. 456-7 . 
The Good Friday mine lies wholly within the coarse grained porphyritic granite 
of Herberton, in an a rea where differentiation was confined to the end of crystallisation, 
when siliceous fluids accumulated within contraction spaces in the cooler portions of 
the mass. The rock in the vicinity of these reservoirs has been varously chloritised, 
silicified and pyritised, and all impregnated with tinstone, but the richer shoots of 
stanniferous q uartz mark the sites of open spaces. Paradoxically, many of the rich 
shoot:s occur in the vicinity of quite unaltered granite ; and in these cases major 
chloritisation may have been effected d uring crystallisation, while metallic values 
were being expelled with excess silica into the open spaces of unattacked rock." 
" The main joints have been plotted and it has been demonstrated how little 
continuity they exhibit, there being difficulty i n  correlating the exposures at the different 
levels, notwithstanding that mineralisation undeniably was directed by them. "  
l;);j, BALL, L .  C. ; " Report o n  t h e  St. Patrick T i n  Mine, Herberton." 
Q.G.M.J., voL xxiv, Dec. 1923, pp. 451-6. 
The country rock is coarse grained biotite granite and a fine grained aplitic 
granite, with pegmatite in places. 'l'here are numerous joints which strike in all 
directions but those close to a north-south direction predominate. 
The paper includes plans showing the m ajor joints. 
The richest shoots do not necessarily · follow the master joints· and the general 
experience i s  that payable tin ore i s  seldom found where :fluorspar is present in any 
quantity. 
Ball considers that secondary enrichment has taken place in the higher parts of 
the shoots. J 
156. JENSEN, H. I. ; " The Geology of the Cairns Hinterland and Other 
Parts of North Queensland," with two maps and thirteen text figures. G.S.Q., Pub. 
No. 274. 
This paper deals with the Etheridge Goldfield, the Chillagoe Gold and Mineral 
Field etc. embracing most of the main areas o f  Tin, Wolfram and Molybde�ite in 
Queensland. 
The geological succession is : -
Tertiary Basalt 
Cretaceous Beds west of Gilbert R . ,  Rhyolites ?, and Porphyries ? 
Jurassic Beds in York Peninsula 
Permo. Carb. Little R. and Mt. Mulligan series. . Porphyries . 
Devonian . . Hodgkinson Series 
U. Sil. and L. 
Devonian . . 
Silurian 
Ordovician ? 
? 
Featherbed Range porphyries 
Chillagoe Series 
Herberton Series 
Etheridge Series 
Two periods of granitic intrusion are suggested : -
1. Intruding Etheridge 
2. Intruding Hodgkinson 
. Cairns Coastal Belt. Wol�ram �as been worked in the scrubs near Port Douglas and tm �oaters hav� been obtamed m Sawmill Pocket not far from Mt. Peter. The rocks �hiCh predommate are g_reywackes, s lates, schists, amphibolites, quartzites and serpentmous rock. . These �re mtruded by granite (biotite hornblende granite) . The nature. of the :ocks of <:a1rns coastal belt points to their being equivalent to the Hodgkmson senes, Devoman. · 
The Kangaroo Hills District. The district consists of granites and metamorphic rocks capped in  places by horizontal sandstones and basalts. The slates, schists, 
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greywackes and quartzites are steeply inclined and greatly folded. They are intruded 
by biotite and muscovite granite and p'3gmatites and are probably early Carboniferous 
in age. The metamorphics on lithology are equivalent to the Hodgkinson which is 
equivalent to the L. Burdekin. The tin is derived from lodes mainly in the granite, 
tin bearing dykes (greisens) and alluvials. 
The Atberton -Herberton Tablelands. In the Tinaroo Hills east of Tolga, we 
have a rough mountain knot consisting of granite, mica schist, slate and phyllite of 
Pre-Silurian appearance. The granite is mostly a biotite granite but it is traversed 
by stanniferous greisen dykes ;  also siliceous felsite and aplite dykes, which are 
mineralised with copper, tin, wolfram and molybdenite. The rocks of ' the Herberton 
tablelands and hills consist of granites, greywackes of a schisty nature, chlorite schists 
and quartz mica schists. They h ave a pre-silurian facies and closely resemble the 
Herberton series·. The tin occurs . . . . i n  greisen, pegmatite and chlorite lodes. Tin 
deposition is favoured by chloritic shale, schist or greywackes·. The chloritic rocks 
so largely dispersed in the Herberton, Irvinebank, Emuford and Koorboora districts, 
were probably at: the outset vol canic tuffs and tuffaceous shales and sandstones 
probably erupted in late Ordovician or early Silurian, equivalent to the Featherbed 
Range porphyries, but antedated the main volcanic outburst, as they are frequently 
intruded by porphyries. The granite is similar to the Chillagoe and Dimbula granites 
probably Devono-Carboniferous or early Carboniferous, as they don't intrude the 
Rhaoopteris beds i.e. it is the newer granite. Lodes are ( 1) Fissure lodes in chloritic 
greywacke etc. ( 2) Chloritic rock irregularly replaced by tin-lenses and pipes. 
Cooktown District. The granite at Cooktown itself is like the Etheridge granite. 
The Featherbed Ra. The Koorboora lodes are of three kinds-fissure lodes, 
pipes and lenticular replacements. The wolfram and molybdenite of Bamford occur 
mainly · as pipes and splashes in a very acid greiseny differentiation product of the 
intrusive granite. The greisen forms a contact zone between the granite and porphyry. 
In the Koorboora portion of the district Herberton rocks predominate. 
Percy Scheelite Field. Scheelite is associated with Bismuth carbonate and a 
iittle '  gold in a system of parallel quartz veins with an E.-W. strike in a formation of 
rotten diorite. This formation and the schists to the north and west of it are traversed 
by pegmatite dykes running in various directions. The pegmatite north of the scheelite 
field �arries traces of scheelite, molybdenite, bismuth and gold. (plan on p. 3 8 ) .  
Speaking generally the Percy-Einasleigh belt has copper mainly in genetic 
connection with the older granites ; tin. molybdenite, wolfram, scheelite, fluorspar in 
association with the younger orthophyric granite ; gold bismuth and scheelite with 
the pegmatit:es. The pegmatites are probably the last phase of the newer granite 
but cannot be definitely connected with it. 
E theridge district. There are at least two, probably three series of granitic 
rocks and two series of p'Orphyries. The first: two granites are very old, certainly 
pre-carboniferous, the third is the orthophyric, probably contemporaneous with 
Chfil.agoe-Mareeba granites. Jensen says here of the age " consequently Carboniferous 
or later age, probably late Carboniferous." (Compare this with earlier statements that 
Chillagoe-Mareeba granites are Devono-Carb. in age ) . This third granite is traversed 
by dykes of red quartz orthoclase aplite and reefs of quartz which carry tin, wolfram 
and molybdenite in small amounts and sometimes in payable amounts. These m ay 
be offshoots from the later granites or from a still later granite magma, contem­
poraneous with the porphyries. 
" At the Percy the gold, bismuth, scheelite, wolfram, and molybdenite have been 
frequently found as primary constituents in pegmatite blows and reefs. On this 
field it is practically certain that' the pegmatites introduced the gold. The pegmatites 
here are later than the newer granite, that is the orthop·hyric granite, which does not 
seem to occur at Forsayth." 
" The nature of the tin deposits is well known. Two classes of reefing 
ground have been worked-namely tin pegmatite blows and tin greisen dykes in 
granite, and chlorite lodes. · The latter occur mainly in the metamorphic sedimentary 
rocks and a re usually short, though sometimes fairly long, shoots al ong joints and 
minor faults. These lines of weakness are usually heavily chloritised and in places 
contain rich pipes or shoots of nn." 
157. SAINT-SMITH, E. C. ; " The present Condition of Certain Kangaroo 
'Hills Tin Mines, North Queensland." Q.G.M.J., vol. xxiv, June, 1923, pp. 202-7. 
Describes development in the mine:::: and makes suggestions for prospecting_ . .  
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168. WILLIAMS, 0. M. ; " Rare Metal Mining." Q.G.M.J., vol. xxiv, Oct. 
1923, pp. 378-385. 
Descriptions of the mines and methods of working at Wolfram Camp. 
1924. 1 69. MOR.1.'0N, C. C. ; " Rocky Creek Syndicate's Prospecting Areas,. Rocky Creek. " Q.G.M.J. ,  vol. xxv, Sept. 1924, pp. 325-329. Report on testing of an 
all uvial area. 
1926. 160. SAINT-SMITH, l:. C. ; " Notes on some Tin Lodes in the Gurru.mbah­
Emuford District, N.Q." Q.G.M.J., vol .  xxvi , Apr. 1925, pp. 146-7 
At the " Greisen Tin Mine " there is porphyritic granite with dykes of fine 
grained greisenised stanniferous granite. 
At the " Vi ctor Mine " the lode occupies a fissure in coarse acid pink granite, 
with dykes of aplitic granite. 
At the " Clifton Hill " mine the ore is a chloritised greisenised coarse acid' 
granite intruded by sills and dykes of aplite. 
At the " Marvel " tin mines· the lode is si.lificied chlorite very like that of the­
Vulcan Tin Mine at I rvinebank. 
161. SAINT-SMITH, E. C. ; " Stanhills Tin field, Croydon District:, North 
Queensland." Q.G.M.J., vol. xxvi, Oct, 1925, pp. 383-391. 
The rocks of the field are coarse grey granite, narrow short dykes of aplite 
generally running N.N.E. ,  apUtic granite which i s  extensive in parts and slightly 
stanniferous and considerable areas o f  quartz felsite. The lode channels are mostly 
fissures, the' lode material in 19 cases being chlorite (in one case filling a fissure 
1000 feet long ) ,  in 5 siliceous greisen and i n  one each altered felsite, chloritised 
granite ( fissure 132 feet long) , mottled granite ( the m ottles being chloritised patches) , 
pipe of chloritic material, chloritised greisen, altered granite, greisenised aplite, aplite 
dyke. The mines are described in some detail. 
162. SAINT-SMITH, E. C. ; " Arbouin Tin Mine, Stannary Hills, North 
Queensland." Q.G.M.J., vol. xxvi, Nov. 1925, pp. 425-7. 
"The ore occurs within an ' islan d ' of shales, slates and quartzites intruded. 
by a huge mass of coarse acid granite . . . . mainly rather coarse reddish acid 
granite . . . .  aplitic in places." 
" In the main zone of ore deposition there is a large dylre like mass of 
ferruginous kaolinic chlorite with all the appearance of a breccia, apparently produceo · 
by extremely heavy crushing and s·hearing as a direct. result of the igneous invasion; 
The known length is 380 feet and average width 20 feet, but reaches up to a1: least 
3 0  feet. Both the breccia and surrounding country is violently dislocated by N.S. 
faults, E.W. faults, and almost horizontal faults. These fault movements are largely 
concentrated about the two principal known ore bodies. Subsequent to the deposition 
of tin and within the breccia and accompanying tangential fractures running E.W. 
fr:om the breccia, a still later movement! has! resulted in the dislocation of the already 
formed ore bodies by normal faults. 
· 
" Apart from these displacements the rock is riven by strong master joints. 
"The breccia formation can of itself be classified as a very low grade ore body 
which has at times produced small parcels of good ore  within its m ass, but by :far the 
greater proportion of the ores so far located can be seen to take their rise from the 
edge of this formation and gradually wedge out when driven on away from it. The· 
maximum distance to which the pay shoots extend appears to be about 50 feet. The 
whole of the workings t o  date strongly indicate that this breccia has constituted the · 
principal conduit up which the stanniferous vapours have risen. "  
163. SAINT-SMITH, E. C. ; " Great Northern Freehold, Tin :i\fi.ne, Herberton.' '  
Q.G.M.J., vol. XXYi, Nov. 1925, p.  427. 
Consists mainly of description of the latest development work. 
Regarding the ore deposits seen at the Gully shaft: workings, there can be little 
doubt that the tin has been introduced by the intruding porphyry dykes. 
164. SAINT-SMITH, E. C. ; " Nymbool, North Queensland. Alluvial Tin Deposits." Q.G.M.J., vol. xxvi, Nov. 1925, pp. 428-9. 
· 
165. SAIN'f-SIDTH. E. V. ; " The Quartette Dred.,.ing Lease Kilminster, . Stanthorpe Mineral Field." Q.G.M.J., vol. xxvi , Dec. 1925, pp. 474�5. ' 
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The aplitic, " Sandy,'' granite, intruding the " Stanthorpe · •  granite, has great 
numbers of knife edge quartz veins, greisen seams, pegmati te veins and extremely 
fine grained felsite dykes and s.ills. All are slightly stanniferous as. is the " sandy " 
·granite itself, and constitute the source of the alluvial tin. 
166. WILLIAMS, 0. M. ; " Report on the Lancewood and Angor Tinfields." 
'Q.G.M.J., vol. xxvi, Dec. 1925, pp. 493-5. 
The fields are mainly alluvial. There are large areas of granite with many 
dykes. The shoots of tin ore are p·oor and erratic. 
1926. 166a. BRYAN, W. H. ; " Earth Movements in Queensland." P.R.S.Q., 
vol. xxxvii, No. 1, pp. 1-82, figs. i-iv. P. 69. Concludes that the " Tin granites of 
·Queensland are mainly Permian in age." 
167. REID, J. H. ; " The Wonder Extended Tin Mine, Stannouston." 
·Q.G.M.J., vol. xxvii ,  Aug. 1926, pp. 280-283. " 
The mine is situated 65 miles north west of Charters Towers. The country is 
·porphyritic granite and the lode carries abundant tourmaline, consisting of tourmaline 
granite, some greisen and a siliceous tourmaline rock. All the stanniferous ore bodies 
are lense shaped. 
A section in a trench at the northern end is as follows : -
5 feet tourmaline granite 
4 inches tourmaline rock 
8 inches tourmaline granite 
12 inches banded tourmaline granite and rock 
2 feet tourmaline rock 
tourmaline granite 
The '' formation occupies some type of compound fissure, probably resulting 
from contraction of the cooling granite." 
1927. 168. JENSEN, H. I. ; " The Stanhills Tinfield." Q.G.M.J., vol. xxviii, Feb. 
1927, pp. 44-48. 
All the igneous and associated rocks from Forsayth to Stanhills and Croydon 
belong to the Pre-Cambrian. The tin of the Stanhills belt has been intruded partly 
with, partly just after the aplite dykes, which were the last differentiation rocks of 
the magma. The major p·ortion of the tin on the field occurs as a primary mineral 
in the aplitic dyke rocks, some was introduced pneumotolitically immediately after the 
consolidation of the dyke walls, which in such cases are more or less greisenised. 
In some cases principally on Cassiterite, we have cross faulted country in which the 
fault filling and the wall rocks have been, changed to tin greisen. 
The lodes occur both in the coarse granites and in the porphyries, but are more 
abundant in the porphyries . .  : . 
Aplitic tin lodes are by far the most abundant on Stanhills. 
The Cassiterite area consists of granite with greisenisation, principally along 
nearly vertical faults or shear planes and along major or . master joints branching off 
from the fissures. 
169. JENSEN, H .. I. ; " The Tin Areas of the Far North." Q.G.M.J., val. 
xxviii, Sept. 1927, pp. 347-349. 
There is a belt of metamorphics on the coast, lined by granite on the west. The 
granite is intrusive into the metamorphics in which are dykes of granite, porphyry, 
·.aplite etc. 
All the granites contain numerous veins that yield: tin, wolfram and scheelite. 
Tin is found principally in· and around the granite, seldom in veins in the 
metamorphics. Wolfram is common in the contact zone. Scheelite is confined 
practically to the schistose rocks near t:he granite contact. 
1931. 170. MORTON, C. C� ; " Proposed Prospecting at Great Northern Mine, 
Herberton." Q.G.M.J., vol. xxxii, Oct. 1931, pp. 404-5. 
. 171. MORTON, C. C. ; " Stella Mine, Herberton." Q.G.M.J., val. xxxii, Nov. 
1931, p. 439. 
There were successive shoots of rich tin ore down to 130 feet. From 130 feet 
t:o 190 feet there is argentiferous copper ore. It is not certain that this is a continuation 
•<lf the tin ore body, but occasional slugs of rich tin ore up to 2 cwt. and veins of 
·solid wolfram have been encountered in the k aolinised copper ores-. 
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172. �lORTON, C. C. ; " Pearson 's Amalgamated Mineral Lease, Mount 
Holmes." Q.G.M.J. , vol. xxxii, Dec. 1931,  pp. 478-480. 
Tinstone and a little wolfram are found in pegmatite dykes and quartz vein� 
traversing granite intruded metamorphics. There are numerous parallel veins with 
an average width of six inches. The ore shoots are small. 
1 73. REID, J. H. ; " .Juggler (or Jugular)  Mine, Kangaroo· Hills. " Q.G.M..t.',
vol. xxxii, June 1931 ,  p. 222. 
, 175. REID, J. H. ; " The Running River Silver Lead Lode, Kangaroo Hills 
Mineral Field." Q.G.M.J. , vol. xxxii,  July 1931,  pp. 263-268. 
This report deals with the silver-lead mines· and the geology of the whole field, 
including the tin productive area. 
Reid considers the metalliferous series to be Silurian in age not, as considered 
by Saint-Smith, Devonian. His reasons are 1. It: is unconformably below Star beds of 
Carboniferous age. 2. It is not metamorphosed enough to be Pre-Cambrian. 3. It has 
a general resemblance to the Herberton series and 4. It is more folded than the 
Burdekin series. 
· 
175a. REID, .J. H. ; " The Shrimp Tin Mine, Oakey Creek." Q.G.M.J., vol'. 
xxxii, . July 1931,  p. 268. 
175b. SKEATS, E .  W. ; " The Age, Distribution and Petrological Characters 
of the Granites of Eastern Australia." Proc. Roy. Soc. Victoria, vol. xliii, pt. ii (n.s. ) ,  
pp•. 101-119,  pl. vi. Tin and molybdenum are especially associated with the acid 
granite of late Permo-Carboniferous to Triassic age in Southern and Northern 
Queensland. 
1932. 1 76. REID, J. H. ; " G reat Northern Freehold Tin Mine, . Herberton. 
Q.G.M.J., vol. xxxiii , pp·. 192-3."
The area is described as an int:ense fault complex, with the main ore shoots in 
association with a sub parallel series of fissures. The sequence o f  events is 
described as 
p. 194.
1 . intrusion of  the granite bathylith.
2. quartz porphyry intrusions.
3. formation of non productive fissures.
4. formation of productive fissures.
5. faulting, crossin g 4.
6. intrusion of aplitic granite dykes.
7. emanation of liquors etc. from 6 .
8. formation of irregular quartz chlorite tin bodies, controlled by special'
local structures. 
177. REID, J. H.; "The great Southern, Irvinebank." Q.G.M.J., vol. xxxiii, 
A main north-south fissure influenced ore deposition. 
178. REID, J. H. ; " Sandy Creek Alluvial Tin Workings, Mt. Spurgeon.;,.
Q.G.M.J., vol. xxxiii, p. 223. 
179. REID, J. H. ; " Great Northern Freehold Tin Mine, Herberton." 
Q.G.M . .J., vol. xxxiii, p•. 224. · 
180. REID, J. H.; " Streak workings, Wyatt's Lease. Irvinebank." Q.G.M.J.. 
vol. xxxiii, p. 224. 
181. REID, .T. H. ; " Silver Valley Mines .. " Q.G.M.J. vol. xxxiii Oct. 1932,
pp. 288-290. 
, , 
The Lodes occur in intricately fissured and folded sediments of early Palaeozoic age, in association with intrusive a cidic dykes, and in proximity t o  downfaultedn on-metalliferous volcanics and sediments of late Palaeozoic age.
1932 
182. REID, J. 'H. ;  " Alluvial Tin at Herberton.''  Q.G.M.J., vol. xxxiii, Oct. ' pp. 291-2. 
1 83. REID, J. H. ; " Three in One, I rvine bank." Q G M J vol . . .  Oct 1932, p. 292. . . . . ,  ' XXXlll ,  · 
Disseminated tinsonte and tourmaline occur in altered sedimen taries andassociated with defined fi ssures. 
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184. RIUD, J. H.; " Herberton Lode Tin Mines ." Q.G.M.J., vol . xxxiii, Oct . 
1932, pp. 292-3. 
Short note on four mines. 
186. REID, J. H. ; " North Star Prospecting Claim, Herberton." Q.G.M.J. ,  
vol. xxxiii, Nov. 1932, p.  329. 
186. REID, J. H. ; " Great Northern Tin Nline, Herberton." Q.G.M.J. , vol .  
xxxiii, Nov. 1932, p .  330. 
187. REID, J. H. ; " Prosp·ecting at Herberton." Q.G.M.J. , vol .  xxxiii, Nov. 
1932, p. 332. 
188. REID, J. H. ; " Wild I rishman Mine, Herberton." Q.G.M.J., vol. xxxiii, 
Nov. 1932, pp. 333-4. 
Ore bodies occur on sub-parallel fissures in granite, thirty five feet apart. 
189. REID, J. H. ; " Cornishman Mine, Herberton." Q.G.M.J., vol. xxxii i,  
p. 385. 
Patches of high grade ore in a siliceous formation on a fissure. 
190. DAVID, T. W. E . ;  " Explanatory Notes to Accompany a New Geological 
Map of the Commonwealth of Australia." 177 pages, 10 text figures and 11 tables. 
Australasian Medical Publishing Company Limited, Sydney. 
" The late Permian magmas of eastern Australia carried much in the way of 
economio minerals, which are found in pegmatite and quartz veins and pipes, as well 
as in contact-deposits, in New England (N.S.W.) and along the coastal belt of Queens­
land . . . . In Queensland there are the tin-deposits of Stanthorpe in the south, 
and in the north of Permian age, or earlier, are the extensive tin bearing areas of 
the Cairns-Cooktown hinterland and coastal region , including the Herberton and 
Chillagoe mineral fields. Numerous wolfram, molybdenite and bismuth dep'Osits· are 
associated with the Queensland tin-deposits." 
1 933. 191. DENl'tiEAD, A. K. ; " Stannum Mine, Herberton ." Q.G.M.J. , vol .  xxxiv, 
Dec. 1933, pp. 387-8. 
The country is granite and tin is found in association with chlorite, pyrite, 
wolfram and quartz, on a well defined fissure, 12 inches wide. 
192. DENMEAD, A. K. ; " Happy Jack Tin Mine, Herberton." Q.G.M.J., 
vol. xxxiv, Dec. 1933, p. 388. 
The workings are partly in granite and partly in a wide dyke of porphyry. The 
ore is disseminated in a jointed greisen formation, especially in the vicinity of thin 
pegmatite veins and sometimes in association with molybdenite bearing quartz. 
193. DENMEAD, A. K. ;  " Eleanor Tin Mines, Silver Valley." Q.G.M.J., 
vol. xxxiv, Dec. 1933, p. 389. 
The country is steeply tilted phyllites, quartzites and greywackes, intruded by 
fine grained granite half a mile to the south. The ore is associated with a fissure 
running N. 30° W. and the lode is· chlorite, quartz and kaolin. 
194. MORTON, C. C. ; " Oakey Creek Tin Mines, N.L. , Mt. Garnet." Q.G.M.J. ,  
vol. xxxiv, Jan. 1933,  p .  32.  
Low grade tin ores occur in j ointed sedimentaries intruded by acidic dykes, near 
a large granite mass. 
195. REID, J. H. ; " Consolation Mine, Watsonville." Q.G.M.J., vol . xxxiv, 
Jan. 1933, p·. 3.  
This was formerly a low grade tin mine, but  it  now supplies sulphide fiux for 
the Chillagoe smelters. A stanniferous gossan changed to copper sulphide ore. The 
lode occupies a steeply dipping fissure running N.W.-S.E.· modified by a later flat 
fissure which separates the tin from the copper ore. The country is silicified sedi­
mentaries, a few hundred feet from granite. 
19f,. REID, J. H. ; " Great Northern Mine, Herberton. ''  Q.G.M.J., vol. xxxiv, 
Jan. 1933, p. 4. 
197. REID, J. H. ; " Caledonia, Watsonville.'' Q.G.M.J., vol. xxxiv, Jan. 
1933, p. 5. 
198. REID, J. H. ; " Hidden Valley Extended, Running River District." 
Q.G.M.J., vol. xxxiv, p. 32. Quartz chlorite lode. 
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199. REID, J. H. ; " Herberton Productive Tin Area." Q.G.M.J., val. xxxiv, 
Jan. 1933, pp·. 64-5, map on p. 64. 
The area is· described as an intense fault complex. Granite is intruded by 
.quartz porphyry and later by aplite. 
L. c. Ball in a foreword considers that the " faults " may also be interpreted 
as joints, that there are probably two granites, and that aplite is associated with the 
. lode injection. 
1934.. 200. DENMEAD, A. K.; " Consolation Mine, Watsonville." Q.G.M.J., val. 
.XXXV, Jan. 1934, p. 11.  
Stanniferous gossan gave way in depth to pyrrh_otite impregnated _w i�h argenti­.ferous chalcopyrite, associated with silica and muscovite on a steeply dtppmg master 
joint. The country rock is sedimentary, invaded by granite. 
201. DENMEAD, A. K. ; " Great Northern Freehold Tin Mine, Herberton." 
·Q.G.M.J., vol. XXXV, pp·. 73-5. 
Recommendations for prospecting. L. C.  Ball in a foreword repeats that the 
shoots are associated with intersecting joints anrl that it i s  impossible, at present, to 
determine by why with some joints and not others. 
1 935. 202. BALL, L. C. ; " Queensland Mineral Production, Tin." Q.G.M.J., vol. 
:xxxvi, Sept. 1935, pp. 308-9. 
Map showing main localities and an index. 
203. DENMEAD, A. K. ; " Wolfram and Molybdenite Workings at 
Anduramba." Q.G.M.J., vol. xxxvi, pp. 80-81. 
Record of prospecting operations at the mine 10M. north of Crow's Nest. The 
<results are too low grade. This is the " Felix " mine on which L. C. Ball prepared 
:an unpublished report in 1919.  
204. WILLIAMS, 0. M. ; " Draining Herberton Deep Lead." Q.G.M.J., 
v.ol. xxxvi, pp. 172-4. 
This includes a geological map and sections with levels etc. prepared from the 
report by Skertchley in 1896 (33) , plan by Rankin 1910,  report hy Marks 1911 (86) , 
sections by inspectors of mines and Annual Reports of the Department: of Mines. 
205. BALL, L. C. ; " Queensland Mineral Production. Wolfram." Q.G.M.J., 
-vol . xxxvii, pp.· 1 56-7. 
Map of localities and index. 
206. BALL, L. C. ; " Qu eensland Mineral Production. Molybdenum." 
•Q.G.M.J., vol. xxxvii, pp. 232-3. 
207. MORTON, C. C. ; " Oakey Creek Syndicate." Q.G.M.J., vol. xxxvii, 
Feb. 1936, pp. 43-5. 
· 
This report concerns the Excelsior and Dalcouth Mines in the Coolgarra District. 
1 n  the Excelsior the Nn ore is associated with an almost vertical fissure and in the 
Dalcouth rich chlorite ore bodies occur close to a basic dyke. 
1936. 208. DEN}IEA]), A. K. ; " Hubnerite on Kildare Station." Q.G.M.J., val. 
xxxvii, Dec. 1936, pp. 415-6. 
The country is• biotite gneiss. with parallel veins of aplite and irregular injections 
of pegmatite. It is intruded by granodiorite which contains veins of pegmatite. The 
Hubnerite occurs in fissure veins of quartz and is the only record for Queensland. 
209. CONTROLLING COM11ITTEE, A.G.G.S.N.A. ; Report for the period 
·ended 31st Dec. 1936. P. 59. The Stanhills Tinfield. 
The country is granite intruding felsite. The dep·osits of tin ore incl ude both 
J>rimary and secondary. The primary deposits are tabuiar with vertical dips and are 
restricted almost entirely to the granite. The ore shoots are not large. 
210. CRffiB, H. G. S. ; " Wonbah Molybdenite Mine." Q.G.M.J., vol. xxxviii, 
May 1937, pp. 162-4. 
The country rock is granite with dykes1 of porphyry and felsite. The ore body �s 
_
a regular . and. roughly cylindrical pipe inclined at 1 5  to 20 degrees. At 75 feet 1t Is 48 feet m dxaD?-eter ; !it 160 it is 58 feet i n  diameter. Between the p ipe and t:he 
<:ountry rock there Is a tbm l ayer one to six inches thick consisting of quartz, calcite 
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and de�ompose? felspar. Calcite �eins and segregations are abundant in the pipe and 
the vems contmue mto the gramte, running roughly north and south. The gangue 
is quartz, and the molybdenite is concentrated towards the peri])'herv. Chalcopyrite 
_pyrites, galena and zincblende occur in small masses throughout the
. 
central portion: 
:the outer 16 feet being mined for molybdenite. 
.June 
Production Concentrates Value 
Year Ore T. c. £ 
1917 240 2 4 900 
1918 2435 13 9 5952 
1919 6026 41 15 18700 
1920 890 5 7 2�70 
1932 40 
1933 ' 10� 1 10 203 . .  
1935 130 12  
1937. 211. KEID, H. G. ; " Garrawalt Creek Tin Field." Q.G.M.J. , vol. 
1937, pp. 195-8 . 
xxxviii, 
The country is red granite with a large dyke of quartz p0rphyry. Quartz veins, 
less than two feet1 wide occur in the granite and are sometimes associated with mica 
rock. They have a low tin content and rarely traces of wolfram and molybdenite. 
These veins are the source of the tilli in the alluvial workings. 
212. ltfORTON, C. C. ; " Great Northern Freehold, Herberton." Q.G.M.J., 
Tol. xxxviii, p. 231. 
213. MORTON, C. C. ; " Russell River Goldfield." Q.G.M.J. , vol. xxxviii, 
Oct. 1937, pp. 352-3. 
High level alluvials on the dissected basalt capped plateau, between the heads 
of the Russel and Johnstone rivers. Auriferous and stanniferous gravels are sJ.)Tead 
<>ver an area of nine square miles ; they are several feet thick and rest on metamorphics 
and intrusives. 
214. CONNAH, R. H.; " Mica Creek Collection of Comparatively Rare 
Minerals." Q.G.M.J., vol. xxxix, May 1938, p. 162. 
Tin in pegmatite. 
215. CONTROLLING COMMITTEE A.G.G.S.N.A. ; Report for the period 
ended 31st Dec. 1937. 
Herberton District. " Several very rich lodes had been found on the surface 
and :worked to a depth averaging about 250 feet. Often the lodes terminated on flat 
heads, and the prevalent belief on the field was that the lodes had been faulted by these 
ilat heads . . . . .  A thorough examination might reveal the system of faulting prevailing 
<>n the field." 
The mines are divided into five classes on the basis of their past production. 
The lodes occur: in granite in a somewhat pipe like form. They generally 
consist of quartz and less commonly of " chlorite." 
The discontinuity at depth may be due to three causes : -
" ( 1) The lodes may b e  entirely irregular, the emanations having ascended 
through an irregular branching system of fissures. This conclusion can be reached 
<>nly as an admission of failure of all efforts to show that the position of the lodes 
<>ccurs in a systematic manner. 
(2) The lodes may have been originally continuous, but their course later 
disturbed by faults. This is the J)'l'evailing impression on the field, since many of the 
lodes have terminated on flat faults. However this imoression seems to be wrong, 
since in many cases the lode has continued beneath the fault, although the tin values 
have been poor. Also there are cases where cert:ain lodes have ended on flat faults, 
but adjoining lodes have continued in depth far below the point where the fault 
would have intersected them. For these reasons it is thought that, in cases where the 
lodes have apparently been cut off by fiat faults, the faults have been planes against 
which deposition, and perhaps rock alteration, has ceased. The phenomenon is in 
accordance with the next case. 
(3)  The third possibility is that the positions of the lodes are systematic in 
their occurrence and that the termination of the surface lodes in depth is due to the 
pitch relations of the lodes. From the observations of the survey made of the field, 
this conclusion seems to our field starr to be the most probable, and it will be 
elaborated further." 
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The intersections of three directions-a " break " (joint running approximately 
N.70 °E, ) ,  and "indicator " (joint running N.S . )  and � pitch (either N.E.-S.W. or 
N.W.-S.E.) often seems to cause the formation of the nch lodes. 
Since the formation of the lode depends on the intersection of three planes, 
complicated conditions of pitch. arise. I t  is s�.�wn. that it;, th: simplest �ase su?cessive lodes will be found at increasmg depths on mdiCato.rs lyiD:g su�cessivel! either t() the east or else to the 1west according to which directwn of pitch IS operatmg. 
It is pointed out that plans of the ore bodies are n eeded for each mine in order 
to work out the structural conditions. 
It is considered that enough has been done to formulate an intelligent prospecting 
programme for any of the mines in the field. 
Watsonville. The mines; are divided into two classes according to production. 
There is a general controlling set of structural relationships but e.ach mine possesses its own problems. Recommendations' have been made for each mme. 
Wolfram Camp. The ore occurs in pipes in greisenised granite. There appear,:; 
to be a structural control of ore bodies. 
216. KEID, H. G .  W. ; " Stannary Hills." Q.G.M.J., vol . xxxix, Feb. 1938, 
p·p. 47-50. 
The Stannary Hills section consists of highly folded metamorphics, with major 
faulting, supplemented by subsidiary jointing, as the directlive influence on tin 
deposition. 
In the Lass o' Gowrie section the country is granite with the tin ore limited 
to a defined fissure. 
The future of Stannary Hills depends on the more isolated low grade section ; 
of the Lass o' Gowrie on occasional comparatively small high grade ore bodies. 
217.  LEE, J. W. ; " Wolfram at Ollera." Q.G.M.J. ,  vol. . xxxix, Apr. 1938, 
pp. 142-3. This contains a history of the field and production 1899-1920. 
21S. MORTON, C. C. ; " Mount Perseverance W olfram Field. " Q.G.M.J . •  
vol . xxxix, June 1938, pp. 1 88-192. 
The countTy is slates, sandstones and greywackes silicified in places and with 
an irregular system of barren quartz veins as well as the ore vein s.  The nearest 
granite on the surface is H miles to the west, but it i s  probably not far below the 
surface on the field. The ore veins are composite quartz mica veins occupying fiss:ures 
with no fixed strike or dip.  (dip 30°  to 70 ° ) ; branching of veins and minor normal 
faulting are common. This faulting has an enriching effect. The veins are six 
inches to 24 inches in •Width. The chief gangue is quartz ( often bluish in colour) 
with a selvage of yellow mica, which may carry wolfram. There is also some kaolin. 
I ncrease in the quantity of mica is a favourable indication. There are small 
amounts of pyrite, arsenopyrite and copper carbonates. The tin is r ar ely in actual 
association with the wolfram. 
Wolframite, scheelite and tungstite occur : The scheelite seems to be mostly 
secondary. Tungstite occurs as a coating on wolfram. 
219. �lORTON, C. C. ; " Wonder Extended Clai m  Stannouston." Q.G.M.J., 
vol. xxxix, July, 1938,  pp. 225-8. 
The country is granite.. Th e rich er shoots are 1 inear and pipe like with quartz 
tourmaline rock, but occur also alon g parallel joints or fissures i n  the kaolinised and 
greisenised granite. No ore reserves are developed and prospects cannot be defined 
without some development. 
1938. 220. SHEPHERD, S. R. L. ; " Mica Creek Tin Deposit, near Mt. Isa . . .  
Q.G.M.J., vol. xxxix, Mar. 1938,  p p. 9 5-6. 
Cassiterite occurs in a P'egmatite dyke. in biotite actinolite tourmaline aluminous 
silicate schists. Beryl , muscovite, tantalite, rutile and monazite also occur in the 
locality. Prospecting i s  justified. 
1939. 221. CONTROLJ,JNG CO�IMJ TTEE A.G.G.S.N.A. ; " Report for the period 
ended 31st Dec., 1938." 
Herberton District. Geological Survey w ith a geological map (plate 1 ) .  
. An ar�a of 1,050 square mileS! was photographed from the air. This enibraces 
most of the Important mining centres including Herberton, Silver Valley, Watsonville, 
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Bakerville, Irvinebank, Walsh, St:annary Hills, Montalbion, Emuford, Gurrumba, Ord, 
Nym}1ool, Mount Garnet, Nettle Creek, Coolgarra and Wild River. 
The rock series from oldest to youngest are : -
1 .  Granulites, crystalline porphyries and schists, intruded by innumerable dykes 
·Of granite, aplite, greisen and porphyry. General strike nearly east-west with steep 
dips to the north and south. 
2. Quartzites, altered limestones, tuffaceous quartzites, older volcanics (Feat:herbed 
porphyries, Return Creek Phyllites and breccias, andesitic rocks and tuffs) and 
chlorite schists. Probably Silurian. 
3. Granite, apUte, diorite, porphyry, syenite and greisen, which intruded the 
above in Upper Devonian time. 
4. Conglomerates, sandstones and shales with Rhacopteris and Cardiopsis. 
·Carboniferous. 
5. Younger volcanics, both acid and basic, with sub basaltic deep leads. Tertiary. 
Cassiterite occurs in the following formations. 
(1 )  Granit:e, as· a minor constituent but contributing to the alluvial deposits 
and in pneumato1ytically altered portions of the granite forming important ore bodies. 
(2) Aplitic lodes-tin bearing aplite dykes, usually too low to be payable. 
(3) Greisen lodes of two kinds-magmatt cally differentiated and pneumat:oliti-
·Cally altered formations along fissures. 
1 4 ) Quartz Greisen Tin lodes-greisen bodies subsequently injected with q uartz. 
( 5 )  Quartz tin lodes. 
( 6) Tin lodes in metamorphic rocks, as the result of greisenisation near t:he 
·contact with the granite, occurring on joints or in fissures. 
(7) Complex lodes. 
Geophysical surveys of the Herberton Deep Lead and of the Herberton lodes 
and Watsonville lodes were made. 
222. MORTON, C. C. ; " Tin Lode at Garrawalt Creek." Q.G.M.J.,  vol .  xi , 
June 1939, pp. 184-5. 
Garrawalt: Creek is situated 25  m. �- W. ol' Ingham. The country is granite 
with many small tin veins and the granite is greisenised near the new discovery, but 
there is no evidence of a large lode. Th e ore is high grade the cassiterite occuring 
in lode material consisting of felspar, quartz and silvery mica close to joints. 
223. MORTON, C. C. ; " Tin Discovery at Mt. Helen, Ingham." Q.G.M.J.,  
vol. xi ,  June 1939, pp. 1 85-6. 
The occurrence consists of chlorite ore bodies in a quartzite capped granite hill. 
·One lode is eight feet wide of 5% ore. The locus of the lodes is the contact zone 
between intrusive granite and older sedimenta ries . 
1 940. 224. CLAPPISON, R. J. S. ; " The Tin Deposits of the Stanhills Area, 
·Croydon Gold and Mineral Field . "  
A.G.G.S.N.A., Report, Queensland, No. 23.  
The country rocks are extrusive felsites-fine grained quartz porphyries to 
qu artz felsites, intruded by various types of granite- ( ! )  coarse muscovite granite, 
( 2 )  aplitic granite, ( 3 )  mixed granite ( consisting of ( 1 )  and (2)  ) ,  ( 4) greisenised 
granite dykes, ( 5 )  fine grained apl itic granite. These are overlain by sub-horizontally 
bedded Cretaceous sandstones. 
Fissuring and jointing is pronounced in both the granite and the felsite. There 
are two main sets of fissures- ( 1 )  N.-S. to N.E.-S .W. and ( 2 )  at right angles to t:hese ; 
the majority of the fissuring is of a minor type. 
The lodes are classed as-
A. Chloritic lodes-alterations along fissures and joints in granite and felsite . 
These are irregular in shape and consist mainly of chlori te and quartz. 
B. Greisen lodes-fine grained quartz and mica, the quartz being surrounded by 
secondary quartz and mica. 
The lodes show a tendency to lenticularity in both horizontal and vertical 
directions. 
Favourable geological factors are : -
1 .  A well developed fissure in either granite o f  felsite close t o  the contact:. 
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2. In the granite where coarse granite aplitic granite are close together. 
3. Quartz �reisen and greisenised granite. . 'Fhe shoots are small and scattered' 
and no generalisation can be made as to controllmg factors. 
225. JENSEN, H. I. ;  " The Tin Depo sits of the Stanhills area Croydon 
Gold and Mineral Field." A.G.G.S.N.A., Report, Queensland, No. 51. 
The lodes are classed as : -
1. Tabular bodies with well defined w alls. 
2. Pipe like bodies or shoots. 
3. Larger irregular bodies of greisen. 
4. Small and narrow veins in joints. 
Three of the lodes-the " Hope," " Comet " and " Brilliant," have passed in 
depth into ore with lead, zinc and copper sulphides, affecting the m arketability of 
the ore. 
226. MORTON, C. C. ; " Bamford Wolfram-Molybdenite-Bismuth Mines."  
Q.G.M.J., vol. xli, Feb. 1940, pp.  40-42. 
Contains a discussion of the present position of the mines. The lack of 
information on workings, especially during 1912-1920 is pointed out. 
Many of the pipes are worked to a depth of 300-400 feet and the " Brandon Deeps " 
to 608 feet on the underlie. 
There is· no record of any pipe giving out the depth but, probably there was a 
reduction of average values with depth. 
22'1. MORTON, C. c. ; " Hidden Valley District." Q.G.M.J., vol. xli, 
pp. 310-312. 
The country is mainly granite with small residuals of altered sedimentaries. 
Tin and some wolfram are found on joint intersections in association with magnetite 
and garnet bearing chlorite, quartz and greisen. The lodes are exceptional in occuring 
in only slightly altered granite, but the prospects are poor. 
The ore deposits are classed as : -
1 .  Chlorite lodes with little or n o  quartz. 
2. Siliceous lodes with varying amounts of chlorite. 
3.  Quartz with greisen. 
4 .  St:anniferous granite. 
These occur in both granite and sediments. Incomplete returns give the production· 
from 1927 to September 1940 as 1304 tons 1 cwt. of ore yielding 73 tons 18 cwt. 
2 qtrs. 19 lbs. of concentrates valued at more than £11,111 4s. 6 d. 
1941. 228. CRIBB, H. G. S. ; " Good Luck Wolfram-Waterfall Creek, Kangaroo• 
Hills." Q.G.M.J., vol. xlii, Feb. 1941, pp. 28-29. I 
The wolfram occurs as disseminations in the quartz of a fissure formation in 
granite. It  is one to three feet in width but ore reserves are small. 
229. REID, J. H. ; " Occurrence of  Molybdenite, Knight Island, Sarina." 
Q.G.M.J., vol. xlii, p. 114. 
The island is an extension of Torilla Peninsula where granite intrudes Devonian 
rocks. 'I he island is wholly granite-quartz, orthoclase and m uscovite. There is an 
east-west zone of heavily quartz veined greisen and a little molybdenite occurs in 
some of the veins. 
1942. 230. BROADHURST, E.; " Herberton and Watsonville Tinfield." Chemical 
Engimering and Mining Review, February 1942, pp. 143-147. 
The lack of present production on these fields is  put down to a lack or 
understanding of the geological structure of the lodes. (b) Primitive methods of 
mining. (c)  Taxation, of which the first is  fundamental. The conclusions expressed 
i n  the Annual Report of the Aerial Geological and Geophysical Survey of Northern 
Aus_trali� for 1937 with regard to the Herberton area are qualified by ( 1) the 
ore 
bodies are formed by, not at the intersection of the indicator and break · ( 2 )  the breaks 
do not form continuous lines-they ap'Pear to be faulted by the indicators and further 
they assume their characteristic structures only n ear their intersections w ith them ;  
( 3 )  t:h � indicators are arranged e n  eschelon. 
In th e U.N.A. Mine and also the ore bodies· on the Western Hill he suggests 
the following facts are clearly established. 
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" (1) The ore bodies . occur in coa_rse sands�one near the . granite c ontact. . .A " distinctive feature is a seried of porphyries traversmg the field with an average stnke 
" of about 330 deg. Underground, these porphyries are soft and fret away easily from 
" the backs of drives. 
" (2) The ore bodies are associated with the porphyries or with walls having the 
" same strike and dip, the porphyries having acted apparently in much the same manner 
" as the breaks at Herberton. 
" (3) The porphyries have a general east dip. 
" ( 4)  The majority of the larger ore bodies are confined to a comparativ.ely· 
" narrow zone having a direction of about 60 de g. Another group, the Caledonia, lies to . 
" the south of the main zone near the granite contact. 
" (5)  On the .eastern side of the porphyries the ore bodies occur on east-west 
" walls, and pitch west until they meet this formation. 
" (6) Unlike the breaks at Herberton the ore bodies. occur on the western side, 
" or underneath the porphyries, apparently being continuations of the lodes on the 
" eastern side·. In the Tea Mine, a narrow seam of tin ore traversing the porphyry 
" connected the ore bodies on either side of it. 
" (7) A number of big rich ore bodies were found on the surface and it is highly· 
" probable that similar bodies occur underground. Only in the Tea Mine, how.ever, has 
" an ore body been found of a size and richness equivalent to those on the surface, and· 
" even in this ·  case the lode seems to b e  a continuation · on the western side of the · 
" porphyry of the lode which was worked down from the surface. 
" (8)  An examination of the porphyries in the various mines shows that they 
" seem to have an en e-schelon· structure in depth. 
" ( 9 )  The problem of the field is how to find underground ore bodies equivalent 
" to those worked on the surface. If en esch.elon structure exists in the porphyries, it 
" is natural to ass.ume that the next lode in depth will be formed on the eastern side 
" of the next porphyry in depth. Further investigation should be directed to discover 
" whether en eschelon structure exists in the east-west walls carrying the ore bodies. 
" and, if so, to determine its nature and also at what depth the ore bodies will form. 
" He concludes that complete geological mapping of the fields probably followed 
" by diamond drilling is necessary for the reopening of the · fields. An essential 
" preliminary to this is the dewatering of the old mines for the purposes of mapping." 
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Gladstone D i strict .. . . . ... . ... . . .. . . . . . . . . . . ... . . .. . . . . . . . . . . .. . . ... . .. . . ... .. 114 
Glenelg . . .. . . ... . . . . . . . . . . . . . . .. . . . ... . . . . . . . . . . .. . . . .. . . .. . . . . . . .. . . .. . . ... . .. . . .. .. .. . . ... .. 15 
Good F riday . . .. . . . . .. . . . . . . .. . . . . .. . . . . ... . . . . . . ...... .. . . . . ... . . ... .... ... .. ... ... ... 154 
Good Lu ck . . . . . . . . . . . . . . . . .. . . .. ... . . . . . . .. . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  228 
Green and Marvels . . . . . ....... . . . . . . . .. ...... . .. . ... . . . . . ... .... . .. . . . . . . . . 143 
Great Northern ... . . . 163, 170,  176 ,  179, 186, 196, 
201, 212 
G reat Southern . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . ... . . ... .. 177 
Great Western . . .. . . .. . . . .. . .. . . .. . . . . . . . . . . . . . . . .. . . . . . ................... 5 
Greisen . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ...... . . . .. .. . . ... .... . .. 160 
Gurrumbah . . .. 83, 1 20, 122, 160, 221 
Happy Jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . .. .. . . . . ... . . . . .... . .. 192 
H a rtley ' s  C reek . . .. .. . . . . ... . . . . . . . . . . . . . . . . . . . .. . . . . . . .............. 89 
Herbe rton 5, 7,  8,  1 8, 2 7 ,  31,  32, 33, 36, 39, 46 
55, 59,  62, 7 8, 86 ,  152,  153,  154, 155, 
156, 163, 170,  1 7 1, 179,  182,  184, 185, 
186, 187 ,  188,  189, 190, 191,  192, 196, 
199, 201,  204, 2 12, 2 1 5, 221, 230 
Herberton Ironclad . .. . . .. . . ... . . . . . . . . . . ... . . . . . . .. . . .. .. . . . . . . . . . . . . . . .  7 
H i d den Val ley D i strict . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .  227 
H i dden Valley Extended ... .. .. .. . ... .. .... .... . . . . . . .. . .. . .. . . . .. 198 
Hodgkinson .. . . . . . . . . . . . .. ...... . . . ... . . . . . . . ..... . . . .. .. . . . . . . . . ... . . . . . . .. . . . . . .. 52, 55 
Hope . . . . . . . . . . . .. . . . . .. ... . ... ........ ..... . . . .. . . . . . . . . . . .. .. . . .. .... ... . ... . . .. . . . .. . ... . . .. 225 
I ngham . . . . . . . . . . . . . . . . . . . . . .. . . ..... . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . ... . .. .. . .. . .  222, 223 
I ronclad .. . . . . . . . . . . . . . . . . .  . . . . . . . ......... ........ .... ....... 12 
I rvinebank . . . . . .  120, 156,  160, 177, 180, 183, 221 
Je ff's Camp . . . . . . . . . . . . .. . . . .. . . . . .  .. . . . . . . . ............................................ 55 
.Ji bbend a r  . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. . . ... . . .. . . . . . . ... . . . ........ 21 
Johnstone R . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......... . . . . .. . . . . .. . . ...... 213 
Joseph . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . 108 
Juggl e r  . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . .. . . . . . . . .. . .. 173 
Jugu l a r  ... . . . . . . . . . . . . . . .. . . . . . . .  . . . ............................. 173 
Kan�::aroo H i l l s  18, 24, 26, 27, 47, 48, 55, 67, 
83, 95, 124, 147, 148, 149, 150, 151, 
156,  157 '  173,  175,  228 
Kh a rtoum . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . ... . . . . .. . . . . .  127, 130 
Kids ton D istrict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... . . 112,  115 
Kil dare Station . . . . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208 
Kilminster . . . . . . . . . . . . . . .. . . . .. . .  . . . . . . .. . . . . . . . .. . . . . . . . . . 133 
K i ng of the Ranges . .. . .. . . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . 77, 79 
K i ngsboro ugh . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . . . . . ..... . . . . . . . . . . . . . 82 
Kitchener . . . . . . . . . . .. . . . ... . .. . . . . .. . . . . . . . . . ... . . . . . . . . . .. . .  116, 127 
Knigh t  I s . .. . . . . . . . . . . . . . ... . .. . . .. . .......... ....... . .... . . . .. . . 229 
Koorboora . . . . .. . . . . . . ... .. . . . . ... . . . . . . . . . . . . . . . . . . .. 23, 83, 156 
Lancewood . . . . . .  . . . . . . . . . . . . .. . . . . . . . ................ . . . . . . 166 
Lappa .. . . . .. . . . . . .. . . . .  . . .. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55, 129 
Lass o'  Gowrie .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . ... . . . . ... ... . . 216 
Leahy's Creek . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ... . ... . . .. .. ... . .... ... . .. . .... 83 
Lion's D e n  
. . .  . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 22, 70 
L. Li n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . ... .... ... . . . . . . . . . . . . .  131 
Locket C reek .. . . .. . . . . . ... . .. . . . .. . . . .. . .. . . ..... . . . . . . . . . 69 
Lode H i l l  . . . . . .. . . .  . . . . . . . . . . . . . ... . . .................. 119 
Lord Nolan . . . . . . . . . . . . ... ... .. .. . .... . . . .. . . . .. . .  . . . . . . . . . . . . . . . . . .. 133 
Macdonald's . . . . . .. ... . . . . . . . ... ... . . . . . . . .. .. ... .... . . . . . .  . . . . . . . . . . . . . . . . . . . . . ... 83 
Mackay . . . .  . . ............................................ . . . ........ .. . 13, 81 
THE TIN, TUNGSTEN, AND JI OLYBDEK l'JI DEPOSI TS OF A USTRALIA. 49 
Mal very .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122  
Mareeba . . .. . . . . . . . . .. . . . . . ... .. .. ... . . . 55 
Marvel . . . . . . . . . . . . . ... . ... . . . . . . . . . . . . . ... . . . 160 
Maxwelton . . . .  . . . . . . . . . . . . . . . . . . . . . . . .............. . . 56 
M ica Creek . . . . . . . .. . . . .. . .  ZH, 220 
M i neral H i l l . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. . . .  133 
�!istake 128,  146 
:'rlitchell R. . .. .. . . . .. .. .. . . . . . .  . . . . . . 108 
Montalbion . .  .. . . ... . ... .... . . . . . . . . . . . . . . . . . . . . . . 32, 221 
:'r'Ioonmera . . ... . . . . . . . . .. . . . .. . . ... . . . . . . . . . . . .. . . . .. .. .. .. . . . . . . . . . . .  56 ,  60 
:\-ft. Amos .. . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 ,  22, 70, 119 
�It. Bartle Frere . . . . . . . . . . . . . ..... . . . . 19 
M t .  Biggenden . . . . . . . . .. ....... . . . . . . ... . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . 20  
:'lit. Brown . . . . . .. . . . . . . . . . . . . . . . . . .  26,  27 
Mt. Carb i n e  . . .. . . .  ............ . . . . . 88, 91 ,  92 ,  108 
m. Ell iott . .  . . . . . . . . . . . . . ............ . . . . .. . . . .  . . . . . . . . . . . . . . . . . . . 1 9 
M t. Garnet . . .. . . .  ...... . . . . . . . . . . . . . . . . .. .  . 194, 221 
.\1 t. Hartley . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . 22, 119  
:\'I t. Helen .. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 223  
�1t.  Holmes . . .  88 ,  172  
�H . I sa . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220 
Mt. Leswell . .. . . . . . . . . . . . . . . . . . . . . . .  22, 118 
Mt. Molloy . . . .. . ... . .. .. . . . . . . . . . . . . . ...................... . . . . . . . . . . . . . . . . . . . . 88 
Mt. Oliphant . . . . . . . . . .  . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . 131 
Mt. P erry . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.:(., 110 
:\H. Romeo . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  22 
Ylt .  Shamrock . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. 9, 20 
Ylt. Spurgeon .. . . . . . . . . . .. .... . . . . . ....... . .. . . . . . . .  18 ,  111 ,  178 
:1-l t. Ophir ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . .. . . .. . . . . . . . . . 9 
:'r'It. Perseverance . . . . . . .. . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  218 
Mundubbergmere . . . ...................... ... . . . . . . . . . .. ... . . . . . . . . . . . ..... . ... 15 
:'llagoorin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  1 1 4 
::\anango . .. . . . . . . ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Native Youth . . . . . .. ........................... ....... ...... ...................... .. 29 
:--< ettle's Creek .. . . . . . . ....... . . . . . . .. . . . .. ... . .. . . . . . . . . . . . . . .. . . . . . . . . . .. 83, 221  
Newellton . ... . . . . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . 35 
::\oble I .  . . . . . . . . . .. .................... .... . .... . . . . .. .. . . . . . . .... ..... .... 55 
North Australian . ... . . . . . . . . . . . . . . . . . . ... . . . . . . . . .. . . . . . . . . . . ... . . .. . . . . . . .. . . .  3 6 
North Star . . . . .  . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . . . .. . . . . . . . . 185 
::\o. 2 Wild Irishman 5 
::\ymbool . . . . . . .. . . . . . . . . . . .. . . 16.:(.,  221 
Oakey Creek . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . 150,  17 5.  19.:(.,  207 
Oaks . . . . . . . . . . . . .... ... . . . . . . . . . . . . . . . . .. . . 85 
Ohlsen's . . . . . . . .  . . . . . . . . . . . . . . . . . . .................................... . . . . . . . . . . . . . .  129 
O l d  Chowey . . . . . . . . . . .... . . . . . . ............. .. . ... . . . . . . .. . . . . . . . . . .. . . ... ,....... 9 
Oliver . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . .. . . . . . . . . . . . . . . 83 
Ollera Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66, 83, 115, 217 
Ord . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . . . . .. . .... . . . .. . . . . . . . . .  221 
Owen and Davidson 's . . . . . . . . . . . . . . . . . . . .  1 1  
Parada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91 
Pa!'coe . 1 8  
;::;::o:��:�.��:.����:: ::: .:::::: .. :·::_::.: .. ::::::::::- .:.:::::: .. ·::::: 1 �� 
Percy . . . .  ......... ..... . . . . . . .  ...... . . . . . . . . . . . . . . . . . . . . . 156 
Pe rcyv ille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................................  1 36 
Perry R. . . . . . . .. . .... ................ . .............. .... . . . . . . . . . . . . . . . . . . . . .  50 
Perry Scrub . . . . . . . . . . . .. . .... . . . . . . . ... . . ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . 50 
Perseverance . . . . . . . . . . ............ . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .  112 
Petford . ... . . . . . . . . ........ ... . .. . . .. . . ....... . .. . . . ....  . . . . . . . . . . . . ........ 55 
Pikedale .. . . . . ..... ...................................... . .. . . . . . . . . . 15, 38, 142 
Port Douglas . . . .. . . . . . . .... . . . . ... ................ . . . . . . . . . . .. . . . ..... ......  55, 89 
Quartette . . . . . . . . . . . . ..... . . . . .. . ....... . . . . ................................. . . . . .  165 
Quartpot ... . . .. . . . . . .. .. . . . .. .. . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Redrock . . . . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .. 38, 57,  90 
Reid's Creek . . . . . . . . . . . . .. ..... . .... . . . . . .. . .. . ..... . . . . . .. . . . .. . . . . . .. . ... ..... .. . .. 83 
Return Creek 
Robertson 
. . . . . . . . ... . . . . . . . .......................... . . . . . . . . . . . . . . . .  27, 46 
Robson' s 
Rocky Cr��k 
........... . 
Rossv i lle 
Running C��-�k 
106 
. . . . . . . . ..... ................ . . . . . . . . . . . . . 123, 141 
. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . : . .. .. . .. . . 87, 1 59 
. ............................................... 1 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . 4 , 1 8, 2 7 
Ru n n i ng R i \·e1· . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  . .  
Russell R .  . . . . . ........................... . . 
S t .  P atrick . . . . . . . . . . . . .. . . . . . . . . . . . . .. .. 
Sandy Tate R. . . .  . . . .. . . . . .. ... . . .. . . . .  .. 
Sand H i l ls 
S a n d y  C reek ... .. . . . . . . . . . . . . . . . . . . . . . . . . 
Sa rdi n e  · 
26.  s::: . 1 7 5 .  198 
.. . . 17 , 28, 2 1 3  
9 5 ,  155  
.. . . . . . . . .. 1 15 
.. . . . . . . 1 19 
. . . . . . . . . . . . . ...... 84, 178 
148 
S a r i n a  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . ... .. 229 
Scorpeus . . ... . . . . . . .. . . .... ... .. .. . . . . . . . . . . . . . . . . 1 53 
Severn R .  1 
Shrimp H7, 1 75a 
S i lver Val ley . . . . . . . . . . . .  .. . . . . . . 62, 181,  193, 2 2 1  
S i mp�on 's . .  . . . . . . . . . . . . .  . .  132  
South Coai't . . . . . . . . . . . . . . . . . .... . . . . 63 
Southern C ross 29, 8 2  
S p i n i fex C reek . . . . .. . . . . . . .. . . . . . .  8 3  
S ta nd a rd 84 
Standard Consolidated . . . . .. . . . . . . 101  
Sta n h i l ls 69,  7 3 ,  74, 75, 161 ,  168 ,  209 ,  224, 225 
Stann ary H i l l s  . . . . . . .. . . . . . . . . . .  40, 43, 53, 162,  216, 221 
Stan nouston .. . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .  101, 167, 219 
Sta nnum . . .  . . .  . . . . . . . . . . .. . . .. . . . . .  19·1 
Stan thorpe 2, 3 , 6, 8, 15, 18,  38 , .:(.5,  56,  5 7 ,  87, 90, 96, 102, 103, 115, 116, 133, 144, 
165, 190 
141 
4, 83 
1 7 1  
180 
Sta r o '  the l\"orth . . . . . . . . . . . . . . . . . . . . .  . . 
Star R. ..  .. . . . . . . . . . . . . . . . . . .. . . . . . . . . 
Stella 
S t reak 
Sundown 
S u n n ymount 
T a l ga i  . . .  
T a rong 
Tate R. 
38, 117  
125 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 15 
139 
.. . . . . . . . .. . . . . . .. . . . . . . . . . . . .. . . . . . . .. . .. . . ... . . . . . . . . . . . . . ... . .  61 
Terrible Whale . . . . . . . . . . . ........... . . . . . . . ... .... ...... .... . ... . . . . . . . . . . . . . .  .. 147 
T h a n es C reek 
The G l en 
1 5  
83 
Thompson's Creek . . . ... . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . . .. . . . . . . . . . . ... . . . .. 7,  46 
Thornborou§.'h .. . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . ... .. . . . . . . .. ............ 56 
Three i n  On e  . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. .  183 
T h ree S t a r  . . . . ... . . . .. . . .  . . . . .. . . . . .. . . . .. . . . . . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . 7 ,  27 
T i n a  ro o  . .. . . . . . . . .  44, 54, 55, 83, 123,  141,  156 
T i n  Kettle . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . 105 
T o l g a  . . . .. . . . . . . . .. . . . . . .. . . . . . . . . . . ... . .. . . . . . .  156 
Ton:my B u rns .. . . . .  . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .... . . . .  83, 125 
Top C a mp . . . . . . . . . . .. . . .. . .. . . . . . . .. . . .  . . . . . . . . . . . . . . . . . . . . 55 
T o r i l l a  P e n n  . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . . . .. . . . . . ... . . .. . .. . . . . . .. . . . . .. . . .  229 
Townsv i l l e  
Tyrco n n el ) 
U n i ted 
Victor 
V u l c a n  . . . . . .  
W a l l angarra 
Walsh 
. . . . ..................................... . . . . . 32, 59, 
83 
1 1 0  
1 2 3  
160  
160  
102 
54 
W a l sh River . . . ................. .... . . . . . . . .. . .  ..... 35, 44, 221  
Warwick . . . . . . . . . . .... .. . . . . . . ......... .... . . . . . . . . .... . . . .  38 
'"'aterfall C reek . . . . .. . . . . . . . . . . .. . . .. .. .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . 228 
W a t so n v i l l e  12, 27 , 32,  35,  36, 43, 195, 197, 200, 215, 221 ,  230 
WaYerley . . .. . . .  . . . . ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . .. 83 
Wel lesley .. . ... . . . .. . . . .. . . . . . . . . .. . . . . . 15 
Wel l ington . . . .. . . ... ................. . . .. .. . . . .. . . ... . . .  . . . . . . . . . . . . . ... . . . . . . . . . .. . . .. 8 3  
Western C reek . . . . . . . . . . . .. . . . . . . . . . .. ..... .. 7, 24 
White's . ...... . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . ... 9 
W i l d  I rishman . . . . . . . . . . .. . ... .. . . . . . . . . . . . . . . . . . . . . . .. . . .. . ... . . . . . . .. . . . . . . . . .  188 
W i l d  R i v e r  . . . . . . . . . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  5, 35, 2 21 
W i lson's Down fa l l  . . . . . . . . . . . . . . . 102 
Wol fram C a m p  52, 55, 91 , 1 15, 138, 1 58, 215 
Wonbah . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 137 , 210 
Wonder . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . ... .  1 0 1  
V.'onder Extended . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . . . . . ... . .. . .. 1 67, 219  
Wyatt's . .  . .  . . . . . . . . ........ .......................... . . . . . . . . . . . . . . . . . . . . . ........ 180 
A. H. TUCK ER, Go vernment Printer.  B risba nE'. 
